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Transmittal of Design Drawing 



1. Subject Description 

Det ailed Des ign - Shuwaikh Port Interchange P(72) - P(A0) 



General, Concrete Outline & Longitudinal Prestressing - Drawing Package 



2. Submittal Details 



Item Reference 



RA140-22-BRG-CW-DW- 

22300 



Rev. 



B1 



Note: 

- Including Comment & Response Sheets 

- Including SYSTRA & HDEC-CGCC Quality Control & Quality Assurance Checklist 



These are transmitted for: 
□ Your information 



(23 Approval 



We certify that the above drawings have been designed by Systra and consented by AECOM 



Submitted by : Chan Soo Park / Project Director 




Shuwaikh Port Interchange P(72) - P(A0) General, Concpi 
Outline & Longitudinal Prestressing • Drawing Packs 



0 Checking 



Signature: 



3. Engineer's Approval 



- - -Refer- to-Qu r-eomments-on the attached comments and response sheets . 



0Approved 






^Approved as noted 

“V 

Engineer's Signature: 



0 Revise and resubmit 



[[Approval shall not relieve Contractor of his liabilities under the CQpMict or constitute authotizallon a any change lo Contra cl Documents 




Date 



0 Rejected 
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Sheikh Jaber Al-Ahmad Al-Sabah Causeway Project (Main Link) / Contract: RA/140 

Comment & Response Sheet 



daral-handasah 

shair and partners 



Document No: RA140-22-BRG-CW-DW-22300-B1-DR2/C 



Ref. Transmittal No 

Ref. Report No & DWG package No 

Document title 

Comments Issued by & date 
Answer Issued by & date 
Consent Classification 



: RA140-HDC-22-CBR-DRW-0063-00 (Rev. 00); RA140-HDC-22-CBR-DRW-0063-01 (Rev. 01); 

: RA140-22-BRG-CW-DW-22300-B1 

: DETAILED DESIGN - SHUWAIKH PORT INTERCHANGE P(72) - P(A0) GENERAL, CONCRETE OUTLINE & 
LONGITUDINAL PRESTRESSING - DRAWINGS PACKAGE 
: T.Y. Lin International (Goedhart) on 11 February, 2016 
: Systra (SEKKAT), on 12 January, 2016 

: B (A: Consented to, authorized to proceed / B: Consented to, subjected to comments / C: Revise & Resubmit, incorporate comments 
W: Rejected, not consented to, reason Noted) 



No. 


Rev. 


Reference 


Comment 

rev. 2 


Comment 


Response 


Cat. 1 


Status 3 


1 


A2 


General 




1 st comment 


Provide full ICE report that includes the 
description of analysis and design 
verification. 


Please refer the attached ICE full check 
report of RA140-TRS-1610 whose review is 
for SPIC P(72)-P(A0) Superstructure 
reinforcement drawing(DW-21100). Be 
informed that the ICE consent of this 
drawing package(DW-22300) is subjected 
to the review result of reinforcement DW- 
21100). This can confirmed from 
Appendix-1. 


2 






B1 






2 nd comment 


Noted. 






AA 


2 


A1 


22302 




1 st comment 


Per Technical Conditions II 1.3 Section 
5.2.2 lap splices are not permitted for 
bars greater than 32mm in diameter. 
Add a note or remove the splice lengths 
for these bars. 


The following note will be added : 

“Per Technical Conditions II 1.3 Section 
5.2.2 lap splices are not permitted for bars 
greater than 32mm in diameter." 


1 






B1 






2 nd comment 


Noted. 






AA 


3 


A1 


22302 




1 st comment 


Add a note to increase the lap length for 
top reinforcement per AASHTO LRFD 
5.11.2.1.2. 


The following note will be added : 

"For top horizontal or nearly horizontal 
reinforcement so placed that more than 
300 mm of fresh concrete is cast below 
the lap length values of typical 


1 





1) Category : Cat A = Agreed with response, Cat 0 = Observation / Note, Cat 1= Information Required Only, Cat 2= Major Comment / Revision Required 

2) Comment Rev.: 1 st comment, 2 nd comment... 

3) Comment Status after response: AA = Resolved, implemented and closed, BB = Resolved - not yet implemented, CC = Unresolved 
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Sheikh Jaber Al-Ahmad Al-Sabah Causeway Project 



Main Link) / Contract: RA/140 



daral-handasah 

thair-and partners 















reinforcement should be multiplied by 1.4. 
(AASHTO LRFD 2007 §5.11.2.1.2)." 








B1 






2 nd comment 


Noted. 






AA 


4 


A2 


22316, 

22318, 

and 

22320 




1 st comment 


Provide the edge of deck radii for Box-1. 


Noted, it will be updated in next revision. 


1 






B1 






2 nd comment 


Noted. 






AA 


5 


A1 


22358 




1 st comment 


Detail 11 - Provide clarification on the 
wearing surface around the drainage. 


Please refer to drawing DW- 60375 of 
package DW-60365. 


1 












2 nd comment 


Noted. 






AA 


6 


A1 


22358 




1 st comment 


Detail 11 - Provide connection and 
material data for the shear studs. 


The note below will be added in the 
general note of the package 22300: 
"Stainless steel shall be delivered in a 
quality comparable to ASTM 316L. 
Stainless steel will be used for ventilation 
tube; drainage spout, all stainless steel 
product including shear stud" 


1 












2 nd comment 


Noted. 






AA 


7 


A1 


22361 




1 st comment 


Detail 2 - Specify the limits and the 
amplitude of the roughened surface. 


The following note will be added : 

"The surface of recess for studs will be 
intentionally roughened to an amplitude of 
6mm. 

Limits of the roughened zone will be 
detailed in shop drawings". 


2 






B1 






2 nd comment 


Noted. 






AA 


8 


A1 


22448 




1 st comment 


Confirm that there is adequate tangent 
length behind the post-tensioning 
anchor per the manufacturer. 


In prestressing layout, we considered lm 
of straight length. 


2 





1) Category : Cat A = Agreed with response, Cat 0 = Observation / Note, Cat 1= Information Required Only, Cat 2= Major Comment / Revision Required 

2) Comment Rev.: 1 st comment, 2 nd comment... 

3) Comment Status after response: AA = Resolved, implemented and closed, BB = Resolved - not yet implemented, CC = Unresolved 
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Sheikh Jaber Al-Ahmad Al-Sabah Causeway Project 



Main Link) / Contract: RA/140 



daral-handassh 

shairand partners 















l 


155 


Straight 
s' length 






ll 

| 

* 

dr, 1 

The supplier has conf 
satisfies with his reqi 


— — i 

: irmed 1 
jiremer 


~rr 

n 

-a 

that this is 
it. 










2 nd comment 


Noted. 






AA 


9 


A2 


22781 




1 st comment 


Verify that the light pole foundations 
between the structures will not conflict 
with the adjacent deck. 1 n addition 
verify that during seismic events that 
pounding between the light pole 
foundation and the adjacent deck is 
prevented. This would be the relative 
movement between the adjacent spans, 
not the movement between the span 
and the pier. 


To avoid any possible pounding between 
the light pole foundation and the adjacent 
deck, two modifications will be adopted: 

■ The lightning pole axis will be 
moved by 200mm towards the 
deck. This would decrease the 
dimension of the lightning pole 
foundation by 200mm. 

■ As proposed by lightning supplier, 
an anchor plate of 400mm instead 
of 500mm size will be adopted. 
This would decrease the dimension 
of the lightning pole foundation by 
50mm. 

These modifications will ensure a gap of 
416mm (200+50+166) instead of the 
initial value of 166mm, and will only apply 
to P39-P76 area. 

Drawing package DW-76000 will be 
updated accordingly. 


2 





1 ) 

2 ) 

3) 



Category : Cat A = Agreed with response, Cat 0 = Observation / Note, Cat 1= Information Required Only, Cat 2= Major Comment / Revision Required 
Comment Rev.: 1 st comment, 2 nd comment... 

Comment Status after response: AA = Resolved, implemented and closed, BB = Resolved - not yet implemented, CC = Unresolved 
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1) Category : Cat A = Agreed with response, Cat 0 = Observation / Note, Cat 1= Information Required Only, Cat 2= Major Comment / Revision Required 

2) Comment Rev.: 1 st comment, 2 nd comment... 

3) Comment Status after response: AA = Resolved, implemented and closed, BB = Resolved - not yet implemented, CC = Unresolved 
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Sheikh Jaber Al-Ahmad Al-Sabah Causeway Project 



Main Link) / Contract: RA/140 
drawing package DW-76600. 



daral-handasah 

tihair-and partners 



1 ) 

2 ) 

3) 



Category : Cat A = Agreed with response, Cat 
Comment Rev.: 1 st comment, 2 nd comment... 
Comment Status after response: AA = Resolved, 



0 = Observation / Note, Cat 1= Information Required Only, Cat 2= Major Comment / Revision Required 



implemented and closed, BB = Resolved - not yet implemented, CC = Unresolved 
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dara'I-handasah 

shairand partners 



Sheikh Jaber Al-Ahmad Al-Sabah Causeway Project (Main Link) / Contract: RA/140 
■ APPENDIX-1 ( RA140-TRS- 1565, RA140-TRS-1603) 




AmCOAl Contract RA-140 - Sheikh Jaber Al-Ahmad Al-Sabah Causeway Project - Main Link 


Submission Ref. No. 


RA 1 40-TRS- 1 565 


Title: Please refer to the drawing list. 

h ; 


Response Ref. No. 


EKH C:AKML:6D29005&'S.2-20 1 5QD6G52T 



Response: Mo adverse comment 

Agree in Principle with minor Comments 
Insufficient Information to proceed with Review 
Major non-conformity found 



□ 

□ 

□ 



For detail please refer to the attached ICE report. 

Exclusion: 

All construction information such as bar bending schedules, taking off information, locations of couplers/lapping and 
etc are all excluded, in the review. 

□rawing List: 

1. RA14Q-22-BRG -C W-DW-2B43Q-E5-Shuwa ikh Port Interchange P64-72 Superstructure 

2. RA14Q-22-BRG-CW-DW-22Q0QnA4-Shuwaikh Port Interchange P64-72 Concrete Outline & Longitudinal Prestressing 

3. RA140-22-BRG-CW-DW-22300-A2 -S huw aikh Port 1C P(72J -P(AGJ - General, Concrete Outline & 

Prestressing. Consent of this drawing package siJjjected to the review of reinforcement drawing 



From : AECOM 



Edward K.H. Chan 



Signature 






7-Aug-15 



AZCOM 


Contract FtA-!4Q - Sheikh Jaber Al-Ahmad .Al-Sabah Causeway Project - Main Link 


Submission Ref. No. 


Please refer t a the list below 


Trtie: General. Concrete Outline 4 Prestressing 
Drawing Packages 


Response Ref. No. 


E<riC A<NLK230GE6. , Bi-2C 15D055&<IT 



Response: Mr, adverse comment 

A^-ee i n Principl e with mi nor Comments 
Insufficient Information to proceed with Review 
Major non -conformi ty Found 



E 

□ 

□ 

□ 



We have no adverse coirvnents on die these packages siiijected to the result of ICE review or the Detailed Design 
Packages (with reinforcement details} of the corresponding Si^jerstruciiure: 



List of Drawing Packages 



TRS-1533 

TRS-1529 

TRS-1247 

TRS-152S 

TRS-15SS 

TRS-1529 

TRS-1529 

TRS-1529 

TRS-1529 

TRS-1543 

TRS-1537 

TRS-1537 

TRS-1537 

TFES-15S5 

TFB-1565 

TR3-1565 

TR3-1555 

TRS-1565 

TRS-1556 

TRS-155B 



RA140-22-BRG-CW- 
RA140-22-BRG-CW- 
RA14D-22-BRG-CW- 
RA 1 40-22-BRG-CW - 
RAMO-22-BRG-CUV 
RA14D-22-BRG-CW- 
FW 1 40-22-BRG-CW - 
RA140-22-BRG-CW- 
RA 1 40-22-BRG- CW - 
RA 1 40-22-BRG-CW - 
RA140-22-BRG-CW- 
RA140-22-BRG-CW- 
FtA 1 40-22-BRG-CW - 
RA14D-22-BRG-CW- 
RA140-22-BRG-CW- 
RA14D-22-BRG-CW- 
RA14D-22-BRG-CW- 
RA 1 40-22-BRG-CW - 
RA14D-22-BRG-CW- 
RA14D-22-BRG-CW- 



□W-2M50-A1 Shuwdih Pert 1C RQSb General, concrete outline & Prestressing 
□W-234Q0-A2 Shuwafldi Pott 1C RID General, concrete out! he a Prestressing 
DW-24250-A1 Shuwaikh Port 1IC R02 General, concrete outihe 3. Prestressing 
DW-24550-A2 Shuwaikh Port 1C RQ3 'General, concrete outihe 3. F' r estressing 
DW-25000-A2 aiuwaikh Pott 1C RQ4 General, ccncrde outihe & Prestressing 
DW-20OCO-.A2 Shuwaikh Port 1C R05 General, concrete outihe &. Prestressing 
□W-254QQ-A2 Shuwaikh Port IIC RC6 General, concrete outihe & Prestressing 
□W-23350-A2 Shuwaikh Pott IIC RQ7 General, concrete outihe 3. Prestressing 
□W-27DQ0-A2 Shuwaikh Port IIC RGSa General, concrete outline 3. Prestressing 
DW- 1 2000-A2 Ghazali Snogs P01 to PI 2 General, Concrete Oitline a Lonjjtudnal Prestressing 
□W-19000-A2 Shuwaikh Port Bridge Pi; 12) - P(2e) General, concrete outlines Prestressing 

DVY-1 3500-A1 Shuwaikh Port Bridge Pi£28) - F(34) General. concrete outline S Prestressing 

DW- 1 0SOO-A1 Shuwaikh Port Bridge Pi]34) - F(40) General, concrete outline S Prestressing 

DW-220CO-A4 Shuwaikh Port JC P(fM) - P(72) 'General, concrete outihe 3. Prestressing 
DW-22300-A2 Shuwaikh Bridge P^72) - R;AD) General, concrete outline 3. Prestressing 
DW-2&DC0-A1 Shuwaikh Bridge Pi] AO) to P(A1 S) General, concrete outline S Prestressing 
DW-233CO-B2 Shuwaikh Bridge P(A1 0) to F(ABB) General, concrete outline & Prestressing 
□W-205QO-A2 Shuwaikh Bridge P(AB0) to R(Af01) General, concrete outline a Prestressing 
□W-3B275-B1 Approach a Subiyah Bridge General, Concrete Outline 
DW-39(3C | 0-B2 Approach a Subiyah Bridge LongrUilinal PresUessing 



From : AECOM 



Edward K. H. Chwi 



Signature : 



\g.^ 



Date : 30-Jul-15 



1) Category : Cat A = Agreed with response, Cat 0 = Observation / Note, Cat 1= Information Required Only, Cat 2= Major Comment / Revision Required 

2) Comment Rev.: 1 st comment, 2 nd comment... 

3) Comment Status after response: AA = Resolved, implemented and closed, BB = Resolved - not yet implemented, CC = Unresolved 

Page 6 of 6 






SYSTRA - QUALITY CONTROL & QUALITY ASSURANCE CHECKLIST 



Reference 



RA140-QFM-01125-2016-01-15-DCH 



PACKAGE : 



21K/22K 



SHUWAIKH PORT INTERCHANGE P64-P66W & P72-P(A0) 











Required Action by ER 




Document reference 


Revision 


Title 1 


Title 2 


Title 3 


For 

Review 


For Information 


Basic Design 
Comments 
Integrated 


Detailed Design 
Comments 
Integrated 


ICE Comment 
Sheets Included 


ICE Reports 
Included 


Status 

(Consented by 
ER) 






SHUWAIKH PORT INTERCHANGE P(72) - P(A0) 




GENERAL- PACKAGE 1 
















22K 






RA140-22-BRG-CW-DW-22300 


B1 


SHUWAIKH PORT INTERCHANGE P(72) - P(A0) 


GENERAL DRAWING, COL & LONG. PRESTRESSING 


DRAWINGS P(72) - P(A0) 


V 




N/A 


V 


V 


V 


N/A 












SHUWAIKH PORT INTERCHANGE P64-P66 (W) / P72-P(A0) - SUPERSTRUCTURES 


BOX 3 
















21K 






RA140-22-BRG-CW-TR-21803 


B1 


SHUWAIKH PORT INTERCHANGE P64-P66 (W) / P72-P(A0) 


TRANSVERSE FLEXURE SECTIONS 


PIER P(64) TO PIER R05(P9) 


V 




N/A 


V 


N/A 


N/A 


N/A 


21K 






RA140-22-BRG-CW-TR-21812 


B1 


SHUWAIKH PORT INTERCHANGE P64-P66 (W) / P72-P(A0) 


END DIAPHRAGM REINFORCEMENT 


CODE C3SE - BOX 3 


V 




N/A 


V 


N/A 


N/A 


N/A 


21K 






RA140-22-BRG-CW-TR-21813 


B1 


SHUWAIKH PORT INTERCHANGE P64-P66 (W) / P72-P(A0) 


END DIAPHRAGM REINFORCEMENT 


CODE C3TE - BOX 3 


V 




N/A 


V 


N/A 


N/A 


N/A 


21K 






RA140-22-BRG-CW-TR-21833 


B1 


SHUWAIKH PORT INTERCHANGE P64-P66 (W) / P72-P(A0) 


DECK REINFORCEMENT 


BOX 3 


V 




N/A 


V 


N/A 


N/A 


N/A 


21K 






RA140-22-BRG-CW-DW-21600 


B1 


SHUWAIKH PORT INTERCHANGE P64-P66 (W) / P72-P(A0) 


SUPERSTRUCTURES 


DRAWINGS - BOX 3 


V 




N/A 


V 


V 


V 


N/A 












SHUWAIKH PORT INTERCHANGE P64-P66 (W) / P72-P(A0) - SUPERSTRUCTURES 


STITCHES 
















21K 






RA140-22-BRG-CW-DW-21700 


B1 


SHUWAIKH PORT INTERCHANGE P64-P66 (W) / P72-P(A0) 


SUPERSTRUCTURES 


DRAWINGS - STITCH 


V 




N/A 


V 


V 


V 


N/A 





RA140-HDC-32-CBR-TCR-0113-00 




RA140-HDC-22-CBR-DRW-0060-00 




RA140-HDC-22-CBR-DRW-0063-00 


Reference of ER comments integrated this submission 


RA140-HDC-22-CBR-DRW-0062-00 


(Comment and Response Sheets Included) : 


RA140-HDC-22-CBR-TCR-0115-00 



procedures : 



Drawings and reports/calculations have been compared and are consistent 


V 


Drawings filled properly 


V 


Drawings checked for technical adequacy, legibility, mathematical and drafting accuracy 


V 


Drawings are in agreement with other disciplines 


V 


Conformance with Design Basis and applicable design specification 


V 


Revisions have been clouded 


V 


Drawings were properly checked using color codes (Red, Green, Yellow). 


V 


Dimensions and units correct and consistent 


V 



DATE 


15/01/2016 


NAME 


Delphine Challant 


SIGNATURE 





REMARKS 




HDEC & CGCC - Quality Control and Assurance Checklist for RA140 Project 





SYSTRA QFM are properly filled 


V 


HDEC & CGCC certifies that this submission is properly reviewed by quality control process 


Consistency of the drawings and reports 


V 


Composition of the document and typographical error are properly reviewed 


V 




Drawing list and revision are properly checked 


V 



Completeness of the package 


Related Document 


Document No. 


Rev. 


Title 


Transmittal No. 


Submission Date 


RA140-22-BRG-CW-DW-22300 


B1 


Shuwaikh Port Interchange P(72)-P(A0) 

General, Concrete Outline & Longitudinal Prestressing - Drawing Package 


RA140-HDC-22-CBR-DRW-0063-01 


16-Jan-16 



















































































Date 


QC Engineer 


Signature 


16-Jan-16 


YOO DONG YUN 





REMARKS 



AICOM 


Contract RA-140 - Sheikh Jaber Al-Ahmad Al-Sabah Causeway Project - Main Link 


Submission Ref. No. 


RA140-TRS-1610 


Title: RA140-22-BRG-CW-DW-21100-A2-Shuwaikh Port 
1C Bridge P64-P66(W)/P72-P(A0) Superstructure - 


Response Ref. No. 


EKHC:AKML:60290056/8. 2-201 5007891 T 


Longitudinal 


Response: No adverse comment 





Agree in Principle with minor Comments 
Insufficient Information to proceed with Review 
Major non-conformity found 



□ 

□ 

n 



Remarks: 

For detail please refer to the attached ICE report. 

Exclusion: 

1. All construction information such as bar bending schedules, taking off information, locations of couplers/lapping 
and etc are all excluded in the review. 

2. In transverse direction, please provide the reinforcement in stitch area for checking. 



From : AECOM 



Name : Edward K.H. Chan 



Signature 






Date : 



8-Sep-15 



ICE Check Report 



The Design, Build, Completion and Maintain 

Sheikh Jaber Al-Ahmad Al-Sabah Causeway Project (Main Link) 
Contract No. RA140 

Kuwait 

ICE Check Report for Detailed Design Stage 

TRS-1610 Shuwaikh Port 1C Bridge P64-P66(W)/P72-P(A0) Superstructure 





Combined Group 

Contracting Company 



AICOM A HYUNDAI € Combined Group 

Conlraclinq Company 
ENGINEERING & CONSTRUCTION CP | y H 1 



Contents 

1. List of Documents Checked 3 

2. Contract Documents used in the Checking 3 

3. Frozen Scheme Reference in Basic Design Stage 3 

4. Standards and Codes of Practice used in the Checking 3 

5. List of Non-Conformance Findings 3 

6. Computer Analysis of Structure 4 

7. Approaches for Checking 4 

8. Summary of Findings and Critical Issues 5 

Appendices 

Appendix A List of Non-conformance 
Appendix B Approaches for Checking 



Design, Build, Completion and M aintain Sheikh Jaber Al-Ahmad Al-Sabah Causeway (Main Link) Contract RA140 2 

ICE Check Report 



8-Sep-15 



AICOM 



HYUNDAI 

ENGINEERING & CONSTRUCTION 




Combined Group 

Contracting Company 



1. List of Documents Checked 





Transmittal Number/ Document No. 


Title 


Design Package 


TRS-1610 


SHUWAIKH PORT INTERCHANGE BRIDGE 
P64-P66(W)/P72- P(A0) 


Design Package 


RA140-22-BRG-CW-DW-21100-A2 


Shuwaikh Port 1C Bridge P64-P66(W)/P72- 
P(A0) Superstructure 



2. Contract Documents used in the Checking 

a) Document lll.l: General Specifications 

• M PW, Roads Administration: General Specifications for Kuwait M otorw ay/ Expressway 
System, August 2004 and amendments until Tender closing date. 

• AASHTO LFRD Bridge Construction Specifications, 2 nd Edition 2004, including 2009 Interim 
Revisions 

• General Specifications for Buildings and Engineering Works for Ministry of Public Works year 
1990 and amendments until Tender closing date. 

b) Document III. 2: Particular Specifications Revision 2M 

c) Document III. 3: Design Criteria Revision 2M 

d) Geotechnical Factual Report: Soil Investigation for Port Interchange (PI) Port Bridge (PB) Ghazali 
Transition (GT) 



3. Frozen Scheme Reference in Basic Design Stage 



Package/ Document No. 


Package / Document Title 


RA140-22-BRG-CW-DW-21100-A2 


Shuwaikh Port 1C Bridge P64-P66(W)/P72-P(A0) 
Superstructure 


RA140-22-BRG-CW-DW-22300-A2 


Shuwaikh Port 1C P(72) - P(A0) - General, Concrete 
Outline & Longitudinal Prestressing 


RA140-22-BRG-CW-DW-22000-A4 


Shuwaikh Port 1C P(64) - P(72) - General, Concrete 
Outline & Longitudinal Prestressing 


RA140-10-BRG-CW-TR-00814-B3 


Design Basis-Bridge 


RA140-10-BRG-CW-TR-00807-A5 


Durability Study Plan 


RA140-10-BRG-CW-TR-00808-B1 


Durability Study 



4. Standards and Codes of Practice used in the Checking 

AASFITO LRFD Design Specifications SI Units 4 th Edition 2007 



5. list of Non-Conformance Findings 

See Appendix A 
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ICE Check Report 



8-Sep-15 



AICOM 



HYUNDAI 

ENGINEERING & CONSTRUCTION 




Combined Group 

Contracting Company 



6. Computer Analysis of Structure 



Structure 


Prestressed concrete box girder bridge 


Name of Computer Program 


M idas 


Version 


2015 


Methodology 


Analysis and checking 


Basic Input Parameters 


Concrete C40 and C50 


Assumptions 


Elastic linear 



7. Approaches for Checking 

The independent checking is carried out for the superstructures of Shuwaikh Port Interchange Bridge 
P(72) - P(A0) West, Sheikh Jaber Al-Ahmad Al-Sabah Causeway Project. The bridge being considered 
is a straight bridge consisting of a double deck. The deck superstructure consists of seven spans and 
its corresponding substructures, which include eight sets of pier caps, piers and piles respectively. 

A global 3-D frame model has been built using M IDAS CIVIL 2015, which is comprised of the 
following structural elements: 

• Pre-stressed concrete box girder 

• Concrete pier caps 

• Concrete piles 

• Bearings 

It is noted that all piles are assumed to be fixed in the vertical direction at the toe, in addition to 
being supported horizontally by soil springs which is derived from the p-y curve of each soil 
condition. 

The structural analysis of the bridge performed by M IDAS CIVIL 2015 are listed as followed, all of 
them are set in accordance with the design basis and the planned construction schemes. 

- Static analysis 

- Construction stage analysis 

- Response spectrum analysis 
Eigen value analysis 
P-delta analysis 

The loadings are applied according to Design Basis: Bridges (Report No.: RA140-10-BRG-CW-TR- 
00814-B1) and AASHTO LRFD Design Specifications SI Units 4 th Edition 2007. 

M oreover, the interaction of bending and axial force for piles calculation is made by Oasys Adsec. 

In this ICE review, independent checking has been carried out mainly on the superstructure in 
longitudinal direction. The main checking items are: 

• Construction stage. 

• Service limit stage. 

• Ultimate limit stage. 

• Extreme limit stage. 

For details, please kindly refer to the attached Appendix B. 
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8. Summary of Findings and Critical Issues 

8.1 The summaries of checking for SLS can be shown below. 
Compressive stress 





Load case 


Equation 


Locations 


Normal 

load 

stress 

limit 


Stress 

by 

Analysis 


Checking 




Dead load 


0.45f'c 


upper fiber 


22.50 


8.27 


OK 




lower fiber 


22.50 


14.67 


OK 


SLSI (normal 


Dead load +live load 


0.6 4> f'c 


upper fiber 


22.50 


8.92 


OK 


load) 


lower fiber 


24.22 


17.24 


OK 


SLS 1 (over 


Dead load +live load 


0.6 4> f'c 


upper fiber 


24.75 


9.00 


OK 


load) 


lower fiber 


26.65 


17.28 


OK 


SLS VI (normal 


Dead load +live load 


0.4f'c 


upper fiber 


20.00 


9.51 


OK 


load) 


lower fiber 


20.00 


16.63 


OK 



Tensile stress 





Load case 


Locations 


limitation 


Checking 


Dead load 


upper fiber 


1.77 


OK 


lower fiber 


1.77 


OK 


SLS III (normal 
load) 


Dead load + live load 


upper fiber (over 
support) 


1.77 


OK 


lower fiber 


1.77 


OK 


SLS III (over 
load) 


Dead load +live load 


upper fiber 


3.54 


OK 


lower fiber 


3.54 


OK 



Principal stress 





Load case 


Locations 


limitation 


Checking 


Dead load 


Neutral axis at web 


2.04 


OK 


SLS III (normal 
load) 


Dead load + live load 


Neutral axis at web 


2.04 


OK 


SLS III (over 
load) 


Dead load +live load 


Neutral axis at web 


2.04 


OK 
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8.2 The summaries of checking for ULS can be shown below. 
Bending moment 

For all sections, requirements are satisfied. 

Bending moment (Envelope) 




MOMENT-y 



8 . 67957e+004 
7 . 47165e+004 
6.26373e+004 
5.05581e+004 
3 . 84789e+004 
2. 63997e+004 
1.43205e+004 
0.00000e+000 
-9.83787e+003 
-2. 19171e+004 
-3.39963e+004 
-4 . 60755e+004 



Checking result : OK 







PostCS 
CBCall: ULS 



MAX : 10 
MIN : 21 





Flexure-y 


1 — 


r 1.39133e+005 


— 


- 1.13430e+005 




- 8.77273e+004 




- 6.20242e+004 




- 3. 63211e+004 




- 0.00000e+000 




• -1. 50851e+004 




- -4 . 07881e+004 




- -6.64912e+004 




- -9.21943e+004 


E 


[ -1.17897e+005 
L -1.43600e+005 



PostCS 

ALL COMBINATION 


MAX 


: 45 


MIN 


: 21 


FILE 


: G-Shuwaikh~ 


UNIT 


: kN*m 


DATE 


: 09/04/2015 



irrrM nrnrrTTmi 



Shear 

For all sections, requirements are satisfied. 

Shear Force (Envelope) 
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BEAM DIAGRAM 



SHEAR- 2 
1. 17518e+004 
9. 66300e+003 
7.57418e+003 
5.48537e+003 
3.39655e+003 
1.30773e+003 
0.00000e+000 
-2.86991e+003 
-4.95873e+003 
-7. 04755e+003 
-9.13637e+003 
-1.12252e+004 



PostCS 
CBCall: ULS 



MAX : 21 
MIN : 22 

FILE: G-Shuwaikh~ 

UNIT: kN 

hatit. no/n/i/omc 



Checking result : OK 




PSC DESIGN 





Shear 




r 2. 32563e+004 




■ 1.90070e+004 




■ 1. 47578e+004 




■ 1.05085e+004 




■ 6.25923e+003 




■ 0.00000e+000 




- -2.23931e+003 




■ -6. 48857e+003 




- -1.07378e+004 




■ -1 . 49871e+004 


E 


l -1.92364e+004 
L -2 . 34856e+004 



PostCS 

ALL COMBINATION 


MAX 


: 1 


MIN : 


: 1 


FILE: 


: G-Shuwaikh~ 


UNIT: 


: kN 


DATE: 


: 09/04/2015 



VIEW-DIRECTION 

X:-0.612 i 



Torsion 

For all sections, requirements are satisfied. For all sections, Torsion T u < o.25T cr , ignore Torsional Effects, 
according to 5.8.2. 1 . 
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AppendixA 

List of Non-conformance Findings 

Design, Build, Completion and M aintain Sheikh Jaber Al-Ahmad Al-Sabah Causeway (Main Link) Contract RA140 8 



ICE Check Report 



8-Sep-15 



Sheikh Jaber Al-Ahmad Al-Sabah Causeway Project (Main Link) / Contract : RA/140 



ICE 



ICE Check Report - List of Comments or Non-conformances Document No : RA140-22-BRG-CW-DW-21 100-A2-ICE1 1C 



Ref. Transmittal No 

Ref. Report No & DWG package No 

Document title 


TRS-1610 

RA140-22-BRG-CW-DW-21 100-A2 

Shuwaikh Port 1C Bridge P64-P66(W)/P72-P(A0) Superstructure - Longitudinal 


Comments Issued by & date 
Answer Issued by & date 


Reviewed by Dr. Yu, Guoxiong on 7 th September 2015 


Consent Classification 


A ( A: No adverse comments / B: Agree in Principle with minor comments / C: Insufficient Information to proceed with review / W: Major Non-conformity found, revision required) 



No. 


Rev. 


Reference 


Comment 

rev. 


Comment or Non-Conformance 


Response 


Cat . 1 












Exclusion: 

• In transverse direction, please provide the reinforcement in stitch area for checking. 

• All construction information such as bar bending schedules, taking off information, locations 
of couplers/lapping and etc are all excluded in the review. 






1 


A2 






i st 


ICE has checked the structure in longitudinal design, and found it isOK. 




A 



Verified by: 






1 /I 



^Category Cat A = Agreed with response, Cat 0 = Observation / Note Cat 1 = Minor Comment Cat 2 = Major Comment / To be resolved 
2) Comment Rev. 1 st comment, 2 nd comment... 



AZCOM a HYUNDAI 

ENGINEERING & CONSTRUCTION 


^ Combined Group 

^ Contracting Company 
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Approaches for Checking 
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Report on independent checking of superstructure in Shuwaikh Port 
Interchange P72-PA0 West Longitudinal direction 

7 th September 2015 

1. Scope of the report 

The purpose of this report is to present the independent checking of the superstructure in longitudinal 
direction for the Shuwaikh Port Interchange P(72) - P(A0) West of Sheikh Jaber Al-Ahmad Al-Sabah 
Causeway Project. 

2. General Characteristics 

2.1 Design documents 

The checking is based on the following design documents and design codes: 
RA140-22-BRG-CW-DW-22300-A1 

Shuwaikh Port Bridge P72- PAO - General Concrete Outline and Longitudinal prestressing 
RA140-22-BRG-CW-DW-21100-A2 

Shuwaikh Port Bridge P64-P66(W)/P72- P(A0) - Typical Box M ain Line - Superstructure - Drawings 
Package 

AASHTO LRFD Bridge Design Specifications SI Units 4 th Edition 2007. 

2.2 Description of Shuwaikh Port Interchange Bridge 

Please refer to the substructure checking report of this bridge. 

2.3 Materials 

2.3.1 Concrete characteristics 

Please refer to the substructure checking report of this bridge. 

2.3.2 Prestressing steel characteristics 

Please refer to the substructure checking report of this bridge. 

2.3.3 Reinforcing steel characteristics 

Please refer to the substructure checking report of this bridge. 

2.34 Elastomeric bearing 

Please refer to the substructure checking report of this bridge. 

2.4 Software 

Please refer to the substructure checking report of this bridge. 




3. Modelling 

Please refer to the substructure checking report of this bridge. 

3.1 Nodal coordinates of substructures 

Please refer to the substructure checking report of this bridge. 

3.2 Bearing stiffness 

Please refer to the substructure checking report of this bridge. 

3.3 Soil spring 

Please refer to the substructure checking report of this bridge. 

3.4 P-delta effect 

Please refer to the substructure checking report of this bridge. 

3.5 Construction stages, creep and shrinkage 

Please refer to the substructure checking report of this bridge. 

4. Special issues for superstructure modeling 

4.1 Loads and Load Combinations 

Ship impact load 

According to desing basis for bridge (verstion B5), 5.14.2, the superstructure shall be able to resist a point 
load of 2M N on lm 2 perpendicular to the face of structure. 

For the loads other than ship impact load on the superstructure, please refer to the substructure checking 
report of this bridge. 

4.2 Effective width of superstructure 

When the stress of box girder is calculated, effective width of the flange is used. The figure below shows the 
regulations on effective width in AASHTO 2007. 






effective width 
physical width 



Figure 4.6. 2. 6. 2-2 Values of the Effective Flange Width Coefficients for b m and b, for the Given Values of M,. 











As shown below, in M idas, a built-in tool is used to calculate the effective width for every section. 



Effective Width Scale Factor | S3 | 

Design Code |AASHTO LRFD ^ | 



Calculation of bs and bf 




Scale Factor 


(• Exact C Approximation 




Effective Width x 1 1 



W Consider the Variation of Centroid. 




Show Calculation Result... | OK | Cancel 



4.3 Modeling of the prestressing tend on 

As shown by the figure below, the pretensiong tendon, post tensioning tendon and prestressing bar are 
simulated in the analytical model. 




tf 







5. loads combination and checking criterion 



5.1 In service 



SLS 





DC 


SIDL 


LL 


WS 
(win 
d on 
str.) 


WL 
(win 
d on 
live 
load) 


TU 


CFVS 

H 


TG 


PR 
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tressi 

ng 

force 

) 


SE 




SLS 1 -b 


1 


1 


1 


0.3 


0.3 


1 


1 


0.5 


1 


1 


Compressive 
stress checking 


SLS III 


1 


1 


0.8 


" 


" 


1 


1 


0.5 


1 


1 


Tensile stress 
checking 


SLS VI 


0.5 


0.5 


1 


- 


- 


- 


- 


0.5 


- 


- 


Compressive 
stress checking 



Compressive stress checking criterion 

Compressive stress limit after loasses (AASHTO 2007) 



Table 5.9.4.2.1-1 Compressive Stress Limits in Prestressed Concrete at Service Limit State After Losses, Fully 
Prestressed Components. 



Location 


Stress Limit 


• In other than segmentally constructed bridges due to the sum of effective 
prestress and permanent loads 


0.45 f'c (MPa) 


• In segmentally constructed bridges due to the sum of effective prestress and 
permanent loads 


0.45 f' c (MPa) 


• In other than segmentally constructed bridges due to live load and one-half the 
sum of effective prestress and permanent loads 


0.40 f'c (MPa) 


• Due to the sum of effective prestress, permanent loads, and transient loads and 
during shipping and handling 


0.60 <( ) w f' c (MPa) 






5. 7.4. 7.2 c Approximate Method for Adjusting 
Factored Resistance 



The provisions of this Article and the rectangular 
stress block method may be used in lieu of the 
provisions of Articles 5.7.4.7.2a and 5.7.4.7.2b where 
the wall slenderness is <35. 

The factored resistance of a hollow column, 
determined using a maximum usable strain of 0.003, and 
the resistance factors specified in Article 5. 5.4.2 shall be 
further reduced by a factor taken as: 

• If Ju < 15, then = 1.0 (5.7.4.7.2c-l) 

• If \5<X W <25, then <(>„ = 1 - 0.025 (X w - 1 5) 

(5.7.4.7.2c-2) 

• If 25 < \ w < 35, then <|> w = 0.75 

(5.7.4.7.2c-3) 




Reduced factor calculation results are shown below: 





L(m) 


average t 
(m) 


X w = L/t 


4>w 


Over hange 


4.11 


0.31 


13.43 


1.00 


Upper mid 
flange 


7.91 


0.29 


26.96 


0.75 


web 


3.34 


0.40 


8.35 


1.00 


Lower flange 


5.49 


0.24 


22.70 


0.81 






So, 

The limit for compressive stresses can be summarized by the table below. 





Load case 


Equation 


Locations 


factor 


f'c (N/mm2) 


<|)W 


Normal load 
stress limit 


Overload 
stress limit 




Dead load 


0.45f'c 


upper fiber 


0.45 


50 


1 


22.50 


24.75 




lowe fiber 


0.45 


50 


1 


22.50 


24.75 


Construction 


Dead load +live load 


0.6 ((jf'ci 


upper fiber 


0.6 


50 


1.00 


30.00 




lowe fiber 


0.6 


50 


1.00 


30.00 




SLSI 


Dead load +live load 


0.6 4>f'c 


upper fiber 


0.6 


50 


0.75 


22.50 


24.75 


lowe fiber 


0.6 


50 


0.81 


24.22 


26.65 


SLSVI 


Dead load +live load 


0.4f'c 


upper fiber 


0.4 


50 


1 


20.00 


22.00 


lowe fiber 


0.4 


50 


1 


20.00 


22.00 



Tensile stress checking criterion 

Tensile stress limit after losses (AASHTO 2007) 




Table 5.9.4.2.2-I Tensile Stress Limits in Prestressed Concrete at Service Limit State After Losses, Fully 
Prestressed Components. 



Bridge Type 


Location 


Stress Limit 


Other Than Segmcntally 
Constructed Bridges 


Tension in the Precompressed Tensile Zone Bridges, 
Assuming Uncracked Sections 






• For components with bonded prestressing tendons 
or reinforcement that are subjected to not worse 
than moderate corrosion conditions 


0.5<W/; (MPa) 




• For components w ith bonded prestressing tendons 
or reinforcement that are subjected to severe 
corrosive conditions 


0.25V/: (MPa) 




• For components with unbonded prestressing 
tendons 


No tension 


Segmental ly Constructed 
Bridges 


Longitudinal Stresses Through Joints in the 
Precompressed Tensile Zone 






• Joints w'ith minimum bonded auxiliary 
reinforcement through the joints sufficient to 
carry the calculated longitudinal tensile force at a 
stress of 0.5/; internal tendons or external 
tendons 


0.25 V/; (MPa) 




• Joints without the minimum bonded auxiliary 
reinforcement through joints 


No tension 




Transverse Stresses Through Joints 


■ 




• Tension in the transverse direction in 
prccompressed tensile zone 


0.25V/; (MPa) 




Stresses in Other Areas 






• For areas without bonded reinforcement 


No tension 




• In areas with bonded reinforcement sufficient to 
resist the tensile force in the concrete computed 
assuming an uncracked section, where 
reinforcement is proportioned using a stress of 
0.5 f y> not to exceed 205 MPa. 


0.50V/: (MPa) 




Principal Tensile Stress at Neutral Axis in Web 


0.289V/; (MPa) 




• All types of segmental concrete bridges with 
internal and/or external tendons, unless the Owner 
imposes other criteria for critical structures. 





So the tensile stress limits are: 
For location of no-joint. 





fc' 




50.00 


0.25sq rt(fc’) 


1.77 


other load 


0.5sq rt(fc') 


3.54 


overload 


0.289sqrt(fc') 


2.04 


principal 

tensile 








For location of joint, Tensile stress is not allowed. 



5.2 ULS 



Load combination 
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ULS -1 


1.25 


1.5 


1.75 


- 


- 


0.5 


1 


0.5 


1 


1 


Live load 


ULS - II 


1.25 


1.5 


1.35 






0.5 


1 


0.5 


1 


1 


M ilitary live load 


ULS- lllb 


1.25 


1.5 




1.4 


- 


0.5 


1 


1 


1 


1 


High winds 


ULS - IV 


1.5 


1.5 


- 


- 


- 


0.5 


1 


- 


1 


- 


High dead load 


ULS- V 


1.25 


1.5 


1.35 


0.4 


0.4 


0.5 


1 


0.5 


1 


1 





Extreme Limit State 





DC 


SIDL 


LL 


WS 
(win 
d on 
str.) 


WL 
(win 
d on 
live 
load) 


TU 


CR/S 

H 


TG 


PR 

(pres 

tress 

ing 

force 

) 


SE 




Ext -1 


1 


1 


0.5 


- 


- 


- 


1 


- 


1 


- 


Seismic 


Ext- II 


1.25 


1.5 


0.5 


- 


- 


- 


1 


- 


1 


- 


Ship Impact 



Checking criterion 





5.7J.2 Flexural Resistance 



5. 7. 3.2. 1 Factored Flexural Resistance 
The factored resistance M r shall be taken as: 



M r * 4>A/„ 



(5.7.3.2.I-1) 



where: 



M„ = nominal resistance (N-mm) 

$ - resistance factor as specified in Article 5. 5.4.2 



5. 7. 3. 2. 2 Flanged Sections 

For flanged sections subjected to flexure about one 
axis and for biaxial flexure with axial load as specified 
in Article S.7.4.5, where the approximate stress 
distribution specified in Article 5.7.2.2 is used and 
where the compression flange depth is less than a - p,c, 
as determined in accordance with Eqs. 5.7.3. 1.1 -3, 
5.7.3. 1.1 -4, 5.7.3. 1.2-3, or 5.7.3. 1.2-4, the nominal 
flexural resistance may be taken as: 

A '/'[ d ' " 2 ) + 0 85/ (4 ' * > *' ( j "l) 

(5.7.3.2.2-1) 

where: 

- area of prestressing steel (mm 2 ) 

fpt = average stress in prestressing steel at nominal 
bending resistance specified in Eq. 5.7.3. 1.1-1 
(MPa) 

d p ■ distance from extreme compression fiber to the 
centroid of prestressing tendons (mm) 

A r m area of nonprestressed tension reinforcement 
(mm 2 ) 

ft ■ stress in the mild steel tension reinforcement at 
nominal flexural resistcnce (MPa), as specified 
in Article 5.7.2. 1 

d, = distance from extreme compression fiber to the 
centroid of nonprestressed tensile 
reinforcement (mm) 

A\ ■ area of compression reinforcement (mm 2 ) 



f, = stress in the mild steel compression 
reinforcement at nominal flexural resistance 
(MPa), as specified in Article 5.7.2. 1 

<f % = distance from extreme compression fiber to the 
centroid of compression reinforcement (mm) 

f c ■ specified compressive strength of concrete at 
28 days, unless another age is specified (MPa) 

b *= width of the compression face of the member 
(mm) 

b w - web width or diameter of a circular section 
(mm) 

p] = stress block factor specified in Article 5.7.2.2 

hf - compression flange depth of an I or T member 
(mm) 

a - cpi ; depth of the equivalent stress block (mm) 



For structural verification in ULS, 




Resistance factors are shown below: 



• <)) = 1.00 

• <)) = 0.90 

• <)> = 0.80 

• <)) = 1.00 



for flexure and tension of prestressed concrete 
for shear and torsion 
for compression in anchorage zones 
for tension in steel in anchorage zones 




0.001 0002 0.003 0 004 0.005 0 006 0 007 

e, 



Figure 1: Variation of <J> with net tensile strain stand d/cfor Grade 420 reinforcement and for prestressing steel 



For structural verification in EXT, 
Resistance factor: 



4> = (0.55^1/2)=0.742 



5.3 In Construction 
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For SLS, 

compression stress limit according to table 5. 9. 4. 2. 2-1 
Upper flange, 0.6*50 = 30 (N/mm2) 

Lower flange, 0.6*50= 30 (N/mm2) 



Tabic 5.I4.2J..VI l oad Factors and Tensile Stress Limits for Construction Load Combinations. 
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For SLS, 

tensile stress limit according to table 5.14.2.3.3-1 =0.5*sqrt(50) =3.54 (N/mm2) 
principal tensile stress limit according to table 5.14.2.3.3-1 =0.289* sq rt(50) =2.04 (N/mm2) 




































6. Internal force results due to load effect (kN,m) 

6.1 Dead load 



Bending Moment 

MIDAS/Civil 

POST-PROCESSOR 
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Shear force 
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BEAM DIAGRAM 




SHEAR- z 




4.29225e+003 
3.50305e+003 
2.71385e+003 
1. 92465e+003 
1. 13545e+003 
0.00000e+000 
-4 . 42948e+002 
-1.23215e+003 
-2.02135e+003 
-2.81055e+003 
-3.59975e+003 
-4 . 38894e+003 



STAGE: 5 Creep end 
CS: Dead Load 



Last 


Step 


MAX : 


: 10021 


MIN : 


; 10022 


FILE: 


; G-Shuwaikh~ 


UNIT: 


: kN 


DATE: 


: 09/02/2015 



VIEW-DIRECTION 

X:-0.612 i 



Z: 0.500 




6.2 SIDL 

Bending moment 



• 4 ” 







Shear force 




li 



HIDAS/Civil 

POST-PROCESSOR 



BEAM DIAGRAM 



MOMENT-y 
7.29310e+003 
5.79995e+003 
4 . 30679e+003 
2.81364e+003 
1.32048e+003 
0.00000e+000 
-1. 66583e+003 
-3. 15898e+003 
-4 . 65214e+003 
-6.14529e+003 
-7. 63844e+003 
-9. 131€0e+003 



STAGE: 5 Creep end 
CS: Erection Loa~ 
Last Step 



MAX : 9 
MIN : 22 



FILE: G-Shuwaikh~ 
UNIT: lcN*m 
DATE: 09/02/2015 



VIEW-DIRECTION 

X:-0.612 






MIDAS/Civil 

POST-PROCESSOR 

BEAM DIAGRAM 



SHEAR- z 
1. 40368e+003 
1. 16369e+003 
9.23691e+002 
6.83696e+002 
4.43702e+002 
2.03708e+002 
0.00000e+000 
-2.76281e+002 
-5. 16276e+002 
-7.56270e+002 
-9. 96265e+002 
-1.23626e+003 



STAGE: 5 Creep end 
CS: Erection Loa~ 



Last 


Step 


MAX : 


: 21 


MIN : 


; 127 


FILE: 


; G-Shuwaikh- 


UNIT: 


: kN 


DATE: 


: 09/02/2015 



VIEW-DIRECTION 

X:-0.612 



U 



Z: 0.500 




6.3 Prestressing primary 
Axial force 



MIDAS/Civil 

POST-PROCESSOR 

BEAM DIAGRAM 
AXIAL 




0.00000e+000 
-6 . 25996e+003 
-1.25199e+004 
-1.87799e+004 
-2.50398e+004 
-3. 12998e+004 
-3.75598e+004 
-4.38197e+004 
-5.00797e+004 
-5 . 63396e+004 
-6.25996e+004 
-6 . 88596e+004 



STAGE: 5 Creep end 
CS: Tendon Prima~ 



Last 


Step 


MAX : 


: 1 


MIN : 


: 19 


FILE: 


: G-Shuwaikh~ 


UNIT: 


: kN 


DATE: 


: 09/02/2015 



VIEW-DIRECTION 






Bending moment 




MIDAS/Civil 

POST-PROCESSOR 

BEAM DIAGRAM 
MOMENT-y 

— 1 . 66117e+004 
9.30725e+003 
0.00000e+000 
-5.30174e+003 
-1.26062e+004 
-1. 99107e+004 
-2.72152e+004 
-3.45197e+004 
-4.18242e+004 
-4.91287e+004 
-5 . 64332e+004 
-6.37377e+004 



STAGE: 5 Creep end 
CS: Tendon Prima~ 



Last 


Step 


MAX : 


: 22 


MIN : 


: 10031 


FILE: 


: G-Shuwaikh~ 


UNIT: 


: kN*m 


DATE: 


; 09/02/2015 



VIEW-DIRECTION 

X:-0.612 i 

4 * 

Z: 0.500 





6.4 Prestressing secondary 
Axial force 




Bending moment 





HIDAS/Civil 

POST-PROCESSOR 



BEAM DIAGRAM 




AXIAL 


_ 


r 5.49364e+002 


F 


[ 4 . 91862e+002 




- 4 . 34360e+002 




- 3.76858e+002 




- 3. 19356e+002 




- 2. 61853e+002 




- 2.04351e+002 




- 1. 46849e+002 




- 8 . 93471e+001 




- 3. 18449e+001 




- 0.00000e+000 
- -8.31593e+001 



STAGE: 5 Creep end 
CS: Tendon Secon~ 
Last Step 


MAX 


: 10122 


MIN 


: 10141 


FILE: G-Shuwaikh~ 


UNIT: IcN 


DATE: 09/02/2015 


VIEW-DIRECTION 


X:-C 


1.612 * 






Z: C 


1.500 


MIDAS/Civil 


POST-PROCESSOR 


BEAM DIAGRAM 




MOMENT-y 




r 4.50881e+004 


F 


l 4.09885e+004 




- 3. 68890e+004 




- 3.27895e+004 




- 2.86900e+004 




■ 2.45905e+004 




- 2 . 04909e+004 




- 1. 63914e+004 




- 1.22919e+004 




- 8.19237e+003 




- 0.00000e+000 
• -6 . 67422e+000 



STAGE: 5 Creep end 
CS: Tendon Secon~ 
Last Step 


MAX : 


: 126 


MIN : 


: 146 


FILE: 


; G-Shuwaikh- 


UNIT: 


: kN*m 


DATE: 


: 09/02/2015 



VIEW-DIRECTION 

X:-0.612 i 






Z: 0.500 



6.5 Creep 

Axial force 




Bending moment 




MIDAS/Civil 

POST-PROCESSOR 

B EAM DIAGRAM 
SHEAR- z 
4.86047e+002 
3.83761e+002 
2.81474e+002 
1.79188e+002 
7.69015e+001 
0.00000e+000 
-1.27671e+002 
-2.29958e+002 
-3.32244e+002 
-4.34531e+002 
-5.36817e+002 
-6.39103e+002 



STAGE: 5 Creep end 
CS: Creep Second- 



Last 


Step 


MAX : 


: 17 


MIN : 


: 143 


FILE: 


; G-Shuwaikh- 


UNIT: 


: kN 


DATE: 


: 09/02/2015 



VIEW-DIRECTION 

X:-0.612 i 






Z: 0.500 





6.6 Shrinkage 
Axial force 



MIDAS/Civil 

POST-PROCESSOR 

BEAM DIAGRAM 



AXIAL 




[ 2.99569e+003 
2 . 48850e+003 
1. 98131e+003 
[ 1 . 47412e+003 
\ 9. 66933e+002 
4.59742e+002 
\ 0.00000e+000 
-5.54639e+002 
[ -1.06183e+003 
[ -1.56902e+003 
[ -2.07621e+003 
L -2.58340e+003 



STAGE: 5 Creep end 
CS: Shrinkage Se~ 



Last 


Step 


MAX : 


: 10105 


MIN : 


: 128 


FILE: 


: G-Shuwaikh~ 


UNIT: 


: kN 


DATE: 


: 09/02/2015 



VIEW-DIRECTION 




X:-0.612 




Z: 0.500 



Bending moment 

MIDAS/Civil 

POST-PROCESSOR 

BEAM DIAGRAM 




SHEAR- z 
1.31461e+002 
1.06774e+002 
8.20875e+001 
5.74007e+001 
3.27140e+001 
0.00000e+000 
-1.66595e+001 
-4.13462e+001 
-6. 60330e+001 
-9.07197e+001 
-1.15406e+002 
-1. 40093e+002 



STAGE: 5 Creep end 
CS: Shrinkage Se~ 



Last 


Step 


MAX : 


: 10143 


MIN : 


143 


FILE: 


: G-Shuwaikh~ 


UNIT: 


: kN 


DATE: 


: 09/02/2015 



VIEW-DIRECTION 

X: -0.612 i 

vU 



Z: 0.500 




Normal live load 
Bending moment 




HIDAS/Civil 

POST-PROCESSOR 

BEAM DIAGRAM 



MOMENT-y 
1.79434e+004 
1.49385e+004 
1. 19337e+004 
8.92883e+003 
5. 92398e+003 
2. 91912e+003 
0.00000e+000 
-3.09060e+003 
-6.09545e+003 
-9. 10031e+003 
-1.21052e+004 
-1.51100e+004 



CBall : 


PostCS 

: LANE+TRUCK 


MAX : 


9 


MIN : 


42 


FILE: 


G-Shuwaikh~ 


UNIT: 


kN*m 


DATE: 


09/02/2015 



VIEW-DIRECTION 

Xr-0.612 



vU 



Torsion 





Shear force 



MIDAS/Civil 

POST-PROCESSOR 




6.8 Overload live load 
Bending moment 




BEAM DIAGRAM 




SHEAR- z 


_ 


r 2 . 66284e+003 


F 


V 2.19061e+003 




■ 1.71837e+003 




■ 1.24614e+003 




- 7.73905e+002 




■ 3.01670e+002 




- 0.00000e+000 




■ -6.42798e+002 




■ -1. 11503e+003 




■ -1.58727e+003 




■ -2.05950e+003 




■ -2.53173e+003 




PostCS 


CBall: LANE+TRUCK 


MAX 


: 42 


MIN 


: 22 


FILE: G-Shuwaikh~ 


UNIT: IcN 


DATE: 09/02/2015 


VIEW-DIRECTION 


X:-C 


1.612 x 




vU 


Z: C 


1.500 


MIDAS/Civil 


POST-PROCESSOR 


BEAM DIAGRAM 




MOMENT-y 


_ 


r 1.87072e+004 


F 


Y 1.55860e+004 




- 1.24648e+004 




- 9.34358e+003 




- 6.22237e+003 




- 3. 10116e+003 




- 0.00000e+000 




- -3.14126e+003 




- -6 . 26247e+003 




- -9. 38368e+003 




- -1.25049e+004 




- -1.56261e+004 




PostCS 


CBall: OVERLOAD 


MAX 


: 10009 


MIN 


: 42 


FILE: G-Shuwaikh~ 


UNIT: kN*m 


DATE: 09/02/2015 



VIEW-DIRECTION 

X:-0.612 * 

4 * 



Z: 0.500 



Torsion 




Shear force 



MIDAS/Civil 

POST-PROCESSOR 

BEAM DIAGRAM 



TORSION 
7.56182e+003 
€.01152e+003 
4 . 46122e+003 
2. 91093e+003 
1.3€063e+003 
0.00000e+000 
-1.73997e+003 
-3.29026e+003 
-4.84056e+003 
-6.39086e+003 
-7.94116e+003 
-9. 49145e+003 



PostCS 

CBall: OVERLOAD 



MAX : 22 
MIN : 42 



FILE: G-Shuwaikh~ 
UNIT: kN*m 
DATE: 09/02/2015 



VIEW-DIRECTION 

X:-0.612 







MIDAS/Civil 

POST-PROCESSOR 



BEAM DIAGRAM- 



SHEAR- 2 
3.24750e+003 
2. 68500e+003 
2. 12249e+003 
1.55999e+003 
9. 97493e+002 
4.34992e+002 
0.00000e+000 
-€.90009e+002 
-1.25251e+003 
-1.81501e+003 
-2.37751e+003 
-2.94001e+003 



PostCS 

CBall: OVERLOAD 



MAX : 


42 


MIN : 


10022 


FILE: 


G-Shuwaikh~ 


UNIT: 


kN 


DATE: 


09/02/2015 



VIEW-DIRECTION 

X:-0. 612 






Z: 0.500 




6.9 Temperature Gradient 
Bending moment 



HIDAS/Civil 

POST-PROCESSOR 

BEAM DIAGRAM 



MOMENT-y 








1.05781e+004 
9. 42413e+003 
8 . 27015e+003 
7.11618e+003 
5. 96220e+003 
4.80823e+003 
3. 65425e+003 
2.50028e+003 
1.34630e+003 
0.00000e+000 
-9. 61646e+002 
-2. 115€2e+003 



CBall: 


PostCS 
: TGMAX 


MAX : 


10021 


MIN : 


10021 


FILE: 


G-Shuwaikh~ 


UNIT: 


kN*m 


DATE: 


09/02/2015 



VIEW-DIRECTION 

X: -0. 612 * 

Z: 0.500 



6.10 Temperature uniformed 
Axial force 




MIDAS/Civil 

POST-PROCESSOR 



BEAM DIAGRAM 



AXIAL 

5.07701e+002 
4.21161e+002 
3.34621e+002 
2. 48081e+002 
1. 61541e+002 
7.50012e+001 
0.00000e+000 
-9.80785e+001 
-1.84618e+002 
-2.71158e+002 
-3.57698e+002 
-4.44238e+002 



PostCS 
CBall: TUMAX 



MAX : 10083 
MIN : 10083 



FILE: G-Shuwaikh~ 

UNIT: kN 

DATE: 09/02/2015 



VIEW-DIRECTION 

X:-0. 612 






Z: 0.500 



6.11 Settlement 

Bending moment 





7. SLS stress checking (N/mm2) 

7.1 After creep and shrinkage, 10,000days 

Top stress (Compressive limit =22.5 N/mm2, tensile limit =1.76N/mm2) Check results: OK 

Central 

5 Creep end, CS : Summation / Combined (+y , +z) 




Disc. From Node 1 (mm) 

Enlargement 

5 Creep end, CS : Summation / Combined (+y,+z) 



SCreepend/Last 



- Summary - 



* Xax: 1 . lB2e+000 
at 1000.000 

* Kin:-8.272e+000 
at 24S350 . 000 




5 Creep-end/ Cast 



- Summary - 



* Xax: 2 . 380e~004 

at 100.000 

* Kin:-€.B79e+000 
at 113725.418 



Dist. From Node 10001 (mm) 

Bottom stress (Compressive limit =22.5 N/mm2, tensile limit =1.76N/mm2) Check results: OK 




Stress (N/min^Z) m Stress (N/iuui '2) 



Central 



5 Creep end, CS : Summation / Combined (+y, -z) 



1.25 

0.25 

-0.75 

-1.75 

-2.75 

-3.75 



-4.75 

-5.75 

-6.75 

-7.75 

-8.75 

-9.75 

-10.75 

-11.75 

-12.75 

-13.75 

-14.75 



-15.75 

-16.75 

-17.75 

-18.75 

-19.75 

-20.75 

-21.75 

-22.75 

-23.75 

-24.75 



















































































































































































I 1 1 




























































1 


1 






1 1 


1 


1 1 


1 


1 1 1 1 


1 1 


1 1 1 



0 20000 40000 60000 80000 110000 140000 170000 200000 230000 260000 




Dist. From Node 1 (mm) 



SCreepend/Last 



- Summary - 



* Max: 0 . 000e+000 

at 0.000 

* Kin:-1.467e+001 
at 241000.000 



ilargement 



5 Creep end, CS : 



Summation / Combined (+y, -z) 




5Cr eepend/ Last 



- Summary - 



* Xax: 0 . 000e+000 
at 0.000 

* Kin:-1.043e+001 
at 195449.774 



Disc. From Node 10001 (mm) 



Principal stress at web neutral axis (limit =2.04 N/mm2) 



Check results: OK 




BEAM STRESS (P5C) 





SIG-Psl 


_ 


r 1.39B08e+000 


p 


[ 1.27098e+000 




■ 1.14388e+000 




■ 1.01678e+000 




■ 8.89685e-001 




■ 7 . 62587e-001 




■ 6.35489e-001 




■ 5.08391e-001 




■ 3.81293e-001 




- 2 . 54196e-001 




■ 1.27098e-001 

■ O.OOOOOe+OOO 



STAGE: 5 Creep end 
CS: Summation 
Last Step 


MAX : 


10043 


MIN : 


1 


FILE: 


G-Shuwaikh- 


UNIT: 


N/mm-2 


DATE: 


09/04/2015 



7.2 SLSI-b (compressive stress checking) 

7.2.1 Normal live load 

Top stress ( limitation =22.50 N/mm2) Check results: OK 



Central 



Stress, CBCall : Service I-b normal / Combined (+y, +z) 



2.25 

1.25 
0.25 

-0.75 

-1.75 

-2.75 

-3.75 

-4.75 

-5.75 



-€.75 

-7.75 



-8.75 



-9.75 

-10.75 

-11.75 

-12.75 

-13.75 

-14.75 

-15.75 

-16.75 

-17.75 

-18.75 

-19.75 

-20.75 

-21.75 

-22.75 

-23.75 

-24.75 



i — ri — I II II II II M — ri — I I I I I I I I I I I 

0 20000 50000 80000 110000 140000 170000 200000 230000 260000 




Dist. From Node 1 (mm) 

Enlargement 



- Summary - 



* Xax : 2 . 852e-000 
at 1000.000 

* Kan:-8.919e+000 
at 45350.000 



Stress, CBall: Service I-b normal / Combined (+y, +z) 



1.25 

0.25 

-0.75 

-1.75 

-2.75 

-3.75 

-4.75 

-5.75 

-6.75 

-7.75 

-8.75 

-9.75 

-10.75 

-11.75 

-12.75 

-13.75 

-14.75 

-15.75 

-16.75 

-17.75 

-18.75 

-19.75 

-20.75 

-21.75 

-22.75 

-23.75 

-24.75 



20000 40000 60000 80000 100000 130000 



160000 190000 220000 



250000 




PoatCS/Kax 
PoafcCS /Km 



- Summary - 



* Max: 1 . €91e-000 
at 195449.774 

* Kin: -8 . 389e+000 
at 60395.733 



Dist. From Node 10001 (mm) 



Bottom stress ( limitation =24.22 N/mm2) Check results: OK 



Central 



Stress, CBCall: Service I-b normal / Combined (+y, -z) 



1 . 25 
0 . 25 
-0.75 
-1.75 
-2.75 
-3.75 
-4.75 
-5.75 
-6.75 
-7.75 
-6.75 
-9.75 
-10.75 
-11.75 
-12.75 
-13.75 
-14.75 
-15.75 
-16.75 
-17.75 
-16.75 
-19.75 
-20.75 
-21.75 
-22.75 
-23.75 
-24.75 




0 20000 40000 60000 80000 110000 140000 170000 200000 230000 260000 

Dist. From Node 1 (mm) 



Enlargement 



PostCS/Kax 

PostCS/Kin 



Summary - 



‘ Max :4.101e-002 
at 0.000 



* Hin:-1.724e+001 
at 239000.000 



Stress, CBCall: Service I-b normal / Combined (+y, -z) 




PostCS/Kax 

PostCS/Kan 



Summary - 



* Max: 1 . 373e*000 
at 207449.774 



» Kin:-1.264e+001 
at 195449.774 



Dist. From Node 10001 (mm) 



Principal stress (limit =2.04N/mm2) 



Check results: OK 







BEAM STRESS (PSC) 



SIG-Psl 


2.11497e+000 


1.92270e+000 




- 1 . 73043e+000 




■ 1.5381€e+000 




- 1.34589e+000 




- 1.15362e+000 




- 9. 61351e-001 




- 7.69081e-001 




- 5.7€811e-001 




- 3.84541e-001 




- 1.92270e-001 




■ 5 . 44954e-009 



PostCS 

CBCall: Service ~ 


MAX : 


150 


MIN : 


10118 


FILE: 


G-Shuwailch~ 


UNIT: 


N/mnr2 


DATE: 


09/04/2015 



VIEW-DIRECTION 



Stress (N/miu A 2) 



7.2.2 Overload 

Top stress (limit =24.75N/mm2) 



Check results: OK 



Central 



Stress, CBCall: Service I-b overload / Combined (+y, +z) 



-a. 

-4. 



-7. 

-e. 

-9. 




Dist. From Node 1 (mm) 



- Summary - 



* Max:2.865e+000 
at 1000.000 



* Km:-8.997e+000 
at 245350.000 



Enlargement 

Stress, CBall: Service I-b overload / Combined (+y, +z) 




- Summary - 



* Xax: 1 . 59£e»000 
at 195449.774 

* Kin: -6 . 586e+000 
at 60395.733 



Dist. From Node 10001 (mm) 



Bottom stress (limit =26.65N/mm2) 



Check results: OK 



Central 



Stress, CBCall : Service I-b overload / Combined (+y, -z) 



1.685 
0 . € 8 5 
-0.315 
-1.315 
-2.315 
-3.315 
-4.315 
-5.315 
-6.315 
-7.315 
-8.315 
-9.315 
-10.315 
-11.315 
-12.315 
-13.315 
-14.315 
-15.315 
-16.315 
-17.315 
-18.315 
-19.315 
-20.315 
-21.315 
-22.315 
-23.315 
-24.315 
-25.315 
-26.315 
-27.315 
-28.315 
-29.315 




0 20000 50000 



80000 110000 140000 170000 200000 



230000 260000 




- Summary - 



* Max: 1 . 31Se+000 
at 18000.000 

* Kin:-1.728e+001 
at 239000.000 



Dist. From Node 1 (mm) 



Enlargement 



Stress, CBall: Service I-b overload / Combined (+y, -z) 




PostCS/Kax 

PostCS/Kin 



- Summary - 



• Max : 1 . €2 3e+0 00 
at 207449.774 

Kin: -1 . 279e+001 
at 195449.774 



Dist. From Node 10001 (mm) 



Principal stress (limit =2.04N/mm2) 



Check results: OK 



I 1 112!] I I 









SIG-Psl 


_ 


r 3.32790e+000 


F 


[ 3.02536e+000 




- 2.72282e+000 




- 2.42029e+000 




■ 2.11775e+000 




■ 1.81522e+000 




■ 1.51268e+000 




■ 1.21014e+000 




■ 9. 07608e-001 




• 6.05072e-001 




■ 3.02536e-001 
- 2.50964e-007 



PostCS 

CBCall: Service ~ 


MAX : 


20 


MIN : 


10100 


FILE: 


G-Shuwaikh~ 


UNIT: 


N/mm A 2 


DATE: 


09/04/2015 



VIEW-DIRECTION 



7.3 SL5 III (tensile stress checking) 

7.3.1 normal live load 

Top stress (limit= 1.76 N/mm2 for no joint, 0 N/mm2 for joint) Check results: OK 



Central 



Stress, CBCall: Service III normal / Combined (+y, +z) 




Disc. From Node 1 (mm) 



- Summary - 



* Max : 2 . 63Se+000 
at 1000.000 

* Min: _ 8 . B24e+000 
ac 245350 . 000 



Enlargement 

Stress, CBall: Service III normal / Combined (+y, +z) 




PoscCS/Kax 

PoscCS/Kin 



- Summary - 



* Max: 1 . 410e l +000 
at 195449.774 

* Kin: -8 . 000e+000 
ac 60395.733 



Dist. From Node 10001 (mm) 




Bottom stress (limit=1.76 N/mm2 for no joint, 0 N/mm2 for joint) 



Check results: OK 



Central 



Stress, CBCall : Service III normal / Combined (+y, -z) 



1.25 

0.25 

-0.75 

-1.75 

-2.75 

-3.75 

-4.75 

-5.75 

-€.75 

-7.75 

-8.75 

-9.75 

-10.75 

-11.75 

-12.75 

-13.75 

-14.75 

-15.75 

-16.75 

-17.75 

-18.75 

-19.75 

-20.75 

-21.75 

-22.75 

-23.75 

-24.75 




0 20000 50000 80000 110000 140000 170000 200000 230000 260000 



Dist. From Node 1 (mm) 



- Summary - 



* Xax:4.852e-002 

at 0.000 

* Kin: -1 . €4€e+001 
at 241000.000 



Enlargement 

Stress, CBall: Service III normal / Combined (+y, -z) 




- Summary - 



* Max: 1 . 002e*000 
at 207449.774 

* Xin:-1.241e+001 
at 195449.774 



Dist. From Node 10001 (mm) 



Principal stress (limit =2.04N/mm2) Check results: OK 

UHU 




BEAM STRESS (PSC) 





SIG-Psl 


_ 


r 1. 98541e+000 


F 


[ 1.80492e+000 




■ 1. 62442e+000 




■ 1. 44393e+000 




■ 1.26344e+000 




• 1.08295e+000 




■ 9.024S8e-001 




■ 7.21966e-001 




■ 5. 41475e-001 




■ 3. 60983e-001 




■ 1.80492e-001 
- 3.52216e-009 



PostCS 

CBCall: Service ~ 


MAX : 


150 


MIN : 


10113 


FILE: 


G-Shuwailch- 


UNIT: 


N/mm A 2 


DATE: 


09/04/2015 



VIEW-DIRECTION 

X:-0.612 i 



stress (N/unu , 'i') 



7.3.2 overload 

Top stress (limit=3.54 N/mm2 for no joint, 0 N/mm2 for joint) Check results: OK 



Central 



Stress, CBCall: Service III overload / Combined (+y, +z) 




0 20000 50000 80000 110000 140000 170000 200000 230000 260000 



Dist. From Node 1 (mm) 



- Summary - 



* Max: 2 . 84Se+000 
at 1000.000 

* Kin: -6 . 689e+000 
an 24S3S0 . 000 



Enlargement 

Stress, CBCall: Service III overload / Combined (+y, +z) 




- Summary - 



* Kax:1.584e+000 
an 195449 . 774 

* Kin: -7 . S69e+000 
an 108625.418 



Dist. From Node 10001 (mm) 



Bottom stress (limit=3.54 N/mm2 for no joint, 0 N/mm2 for joint) Check results: OK 



Central 



Stress, CBCall: Service III overload / Combined (+y, -z) 




PostCS/Xax 

rostCS/Kin 



- Summary - 



‘ Xax:2.7€5e-001 
at 18000.000 



‘ Min:-l.€78e+001 
at 239000.000 



Dist. From Node 1 (mm) 



Enlargement 



Stress, CBCall: Service III overload / Combined (+y, -z) 




PoatCS/Kax 

PostCS/Kin 



- Summary 



* Kax:1.596«+000 
at 207449.774 



* Hin:-1.275e+001 
at 195449.774 



Dist. From Node 10001 (mm) 



Principal stress (limit =2.04N/mm2) 



Check results: OK 






SIG-Psl 


_ 


r 2. 92255e+000 


p 


[ 2.65687e+000 




- 2.39118e+000 




- 2.12549e+000 




- 1.85981e+000 




- 1.59412e+000 




- 1. 32843e+000 




- 1.06275e+000 




- 7.97060e-001 




- 5.31373e-001 




- 2 . 65687e-001 

- 5. 16422e-009 



PostCS 

CBCall: Service ~ 


MAX : 


20 


MIN : 


75 


FILE: 


G-Shuwaikh~ 


UNIT: 


N/mm A 2 


DATE: 


09/04/2015 



VIEW-DIRECTION 



Stress (N/uiiu A 2) 



7.4 SLS VI (additional compressive stress checking) 

Top stress (limit =20.00 N/mm2) Check results: OK 



Central 



Stress, CBC: Service VI / Combined (+y, +z) 




Dist. From Node 1 (mm) 



- Summary - 



* Kax:l.€5ee+000 
at SS000.000 

* Kin:-5.210e+000 
at 45350.000 



Enlargement 

Stress, CBC: Service VI / Combined (+y, +z) 




- Summary - 



* Max: 1 . 91Se~003 
at 275349.774 

* Kin: _ 9 . S13e+000 
at 115425.416 



Dist. From Node 10001 (mm) 



Stress (N/nim A 2) □"! Stress (N/inin' 2) 



Bottom stress (limit =20.00 N/mm2) 



Check results: OK 



Central 



Stress, CBC: Service VI / Combined (+y, -z) 




20000 40000 60000 80000 110000 140000 170000 

Dist. From Node 1 (mm) 



- Summary - 



* Xax :6.640e~004 
at 279900.000 

* Kin:-1.663e+001 
at 239000.000 



llargement 



Stress, CBC: 



Service VI / Combined (+y, -z) 



o 
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- Summary - 



* Max: 1 . 870e+000 
at 235449.774 

* Kin:-1.072e+001 
at 177449.774 



Dist. From Node 10001 (mm) 



The summaries of checking for SLS can be shown below. 
Compressive stress 





Load case 


Equation 


Locations 


Normal 

load 

stress 

limit 


Stress 

by 

Analysis 


Checking 


Dead load 


0.45f'c 


upper fiber 


22.50 


8.27 


OK 


lower fiber 


22.50 


14.67 


OK 


SLS 1 (normal 
load) 


Dead load + live load 


0.6 4>f'c 


upper fiber 


22.50 


8.92 


OK 


lower fiber 


24.22 


17.24 


OK 


SLS 1 (over 
load) 


Dead load + live load 


0.6 4>f'c 


upper fiber 


24.75 


9.00 


OK 


lower fiber 


26.65 


17.28 


OK 


SLS VI (normal 
load) 


Dead load +live load 


0.4f'c 


upper fiber 


20.00 


9.51 


OK 


lower fiber 


20.00 


16.63 


OK 



Tensile stress 





Load case 


Locations 


limitation 


Checking 


Dead load 


upper fiber 


1.77 


OK 


lower fiber 


1.77 


OK 


SLS III (normal 
load) 


Dead load +live load 


upper fiber (over 
support) 


1.77 


OK 


lower fiber 


1.77 


OK 


SLS III (over 
load) 


Dead load +live load 


upper fiber 


3.54 


OK 


lower fiber 


3.54 


OK 



Principal stress 





Load case 


Locations 


limitation 


Checking 


Dead load 


Neutral axis at web 


2.04 


OK 


SLS III (normal 
load) 


Dead load +live load 


Neutral axis at web 


2.04 


OK 


SLS III (over 
load) 


Dead load +live load 


Neutral axis at web 


2.04 


OK 







8. ULS checking - Flexure Strength 
Bending moment (Envelope) 




MOMENT -y 
8.67957e+004 
7.47165e+004 
6.26373e+004 
5.05581e+004 
3.84789e+004 
2. 63997e+004 
1 . 43205e+004 
0. OOOOOe+OOO 
-9.83787e+003 
-2.19171e+004 
-3.39963e+004 
-4 . 60755e+004 



Checking result : OK 



PostCS 
CBCall: ULS 



MAX : 10 
MIN : 21 








Flexure-y 

■ 1.39133e+005 

■ 1.13430e+005 

■ 8.77273e+004 

■ 6.20242e+004 

■ 3.63211e+004 

■ 0. OOOOOe+OOO 
■ -1.50851e+004 
• -4 . 07881e+004 
• -6.64912e+004 
■ -9.21943e+004 
■ -1.17897e+005 
■ -1.43600e+005 



PostCS 

ALL COMBINATION 



MAX : 
MIN : 


45 

21 


FILE: 


G-Shuwaikh~ 


UNIT: 


kN*m 


DATE: 


09/04/2015 



Trrrw nTnrrrTnr 




9. ULS checking - Shear Strength 
Shear Force (Envelope) 




BEAM DIAGRAM 
SHEAR- Z 




1.17518e+004 
9. 66300e+003 
7.57418e+003 
5.48537e+003 
3.39655e+003 
1.30773e+003 
0.00000e+000 
-2.86991e+003 
-4 . 95873e+003 
-7.04755e+003 
-9.13637e+003 
-1.12252e+004 



PostCS 
CBCall: ULS 



MAX : 21 
MIN : 22 

FILE: G-Shuwaikh- 

UNIT : kN 

hats’ • no f<\A /om «; 



Checking result : OK 




PSC DESIGN 





Shear 




r 2 . 32563e+004 




• 1. 90070e+004 




■ 1 . 47578e+004 




■ 1. 05085e+004 




■ 6.25923e+003 




■ 0.00000e+000 




■ -2.23931e+003 




■ -6. 48857e+003 




- -1.07378e+004 


— 


■ -1. 49871e+004 


B 


[ -1.92364e+004 
-2 . 34856e+004 



PostCS 

ALL COMBINATION 


MAX 


: 1 


MIN : 


: 1 


FILE: 


: G-Shuwaikh~ 


UNIT: 


: kN 


DATE: 


: 09/04/2015 



VIEW-DIRECTION 

X: -0.612 A 



10. ULS checking - Torsion Strength 
Torsion moment (Envelope) 




BEAM DIAGRAM 






TORSION 
1.22997e+004 
9. 67380e+003 
7.04793e+003 
4 . 42206e+003 
1.79619e+003 
0.00000e+000 
-3. 45555e+003 
-6.08142e+003 
-8.70729e+003 
-1. 13332e+004 
-1.39590e+004 
-1 . 65849e+004 



PostCS 
CBCall: ULS 



For all sections, Torsion T u < 0.25T cr , Ignore Torsional Effects, according to 5. 8. 2.1 . For details, please refer to appendix 
A. 
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SPAN R09(P8)-P73 TO P78-P(A0) 




RA140-22-BRG-CW-DW-22366 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


PLAN & ELEVATION - 1/5 




RA140-22-BRG-CW-DW-22367 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


PLAN & ELEVATION - 2/5 




RA140-22-BRG-CW-DW-22368 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


PLAN & ELEVATION - 3/5 




RA140-22-BRG-CW-DW-22369 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


PLAN & ELEVATION -4/5 




RA140-22-BRG-CW-DW-22370 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


PLAN & ELEVATION - 5/5 




RA140-22-BRG-CW-DW-22371 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


SECTIONS - 1/17 




RA140-22-BRG-CW-DW-22372 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


SECTIONS -2/17 




RA140-22-BRG-CW-DW-22373 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


SECTIONS -3/17 




RA140-22-BRG-CW-DW-22374 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


SECTIONS -4/17 




RA140-22-BRG-CW-DW-22375 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


SECTIONS -5/17 




RA140-22-BRG-CW-DW-22376 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


SECTIONS - 6/17 




RA140-22-BRG-CW-DW-22377 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


SECTIONS -7/17 




RA140-22-BRG-CW-DW-22378 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


SECTIONS -8/17 




RA140-22-BRG-CW-DW-22379 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


SECTIONS - 9/17 




RA140-22-BRG-CW-DW-22380 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


SECTIONS - 10/17 




RA140-22-BRG-CW-DW-22381 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


SECTIONS - 11/17 




RA140-22-BRG-CW-DW-22382 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


SECTIONS - 12/17 




RA140-22-BRG-CW-DW-22383 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


SECTIONS - 13/17 




RA140-22-BRG-CW-DW-22384 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


SECTIONS - 14/17 




RA140-22-BRG-CW-DW-22385 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


SECTIONS - 15/17 
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RA140-22-BRG-CW-DW-22386 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


SECTIONS - 16/17 




RA140-22-BRG-CW-DW-22387 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


SECTIONS - 17/17 




RA140-22-BRG-CW-DW-22388 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


PRESTRESSING SUMMARY 




RA140-22-BRG-CW-DW-22389 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-4 


POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 


PRESTRESSING SEQUENCE 




RA140-22-BRG-CW-DW-22395 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


READY RECKONER-TENDON ARRANGEMENT 


SPAN R07(P1)-P73 TO P78-P(A0) 




RA140-22-BRG-CW-DW-22396 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


PLAN & ELEVATION - 1/5 




RA140-22-BRG-CW-DW-22397 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


PLAN & ELEVATION - 2/5 




RA140-22-BRG-CW-DW-22398 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


PLAN & ELEVATION - 3/5 




RA140-22-BRG-CW-DW-22399 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


PLAN & ELEVATION -4/5 




RA140-22-BRG-CW-DW-22400 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


PLAN & ELEVATION - 5/5 




RA140-22-BRG-CW-DW-22401 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS - 1/22 




RA140-22-BRG-CW-DW-22402 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS -2/22 




RA140-22-BRG-CW-DW-22403 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS -3/22 




RA140-22-BRG-CW-DW-22404 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS - 4/22 




RA140-22-BRG-CW-DW-22405 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS - 5/22 




RA140-22-BRG-CW-DW-22406 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS - 6/22 




RA140-22-BRG-CW-DW-22407 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS -7/22 




RA140-22-BRG-CW-DW-22408 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS -8/22 




RA140-22-BRG-CW-DW-22409 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS -9/22 




RA140-22-BRG-CW-DW-22410 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS - 10/22 




RA140-22-BRG-CW-DW-22411 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS - 11/22 




RA140-22-BRG-CW-DW-22412 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS - 12/22 




RA140-22-BRG-CW-DW-22413 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS - 13/22 




RA140-22-BRG-CW-DW-22414 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS - 14/22 




RA140-22-BRG-CW-DW-22415 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS - 15/22 




RA140-22-BRG-CW-DW-22416 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS - 16/22 




RA140-22-BRG-CW-DW-22417 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS - 17/22 




RA140-22-BRG-CW-DW-22418 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS - 18/22 




RA140-22-BRG-CW-DW-22419 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS - 19/22 




RA140-22-BRG-CW-DW-22420 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS - 20/22 




RA140-22-BRG-CW-DW-22421 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS -21/22 




RA140-22-BRG-CW-DW-22422 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


SECTIONS -22/22 




RA140-22-BRG-CW-DW-22423 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


PRESTRESSING SUMMARY 




RA140-22-BRG-CW-DW-22424 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL - DECK-3 


POST-TENSION - SPAN R07(P1)-P73 TO P78-P(A0) 


PRESTRESSING SEQUENCE 




RA140-22-BRG-CW-DW-22431 


B1 


15-01-16 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL 


PRECAST- PRE TENSION - SPAN P72-P73 


END SPAN 40M- 1/4 


Strand Position Updated 


RA140-22-BRG-CW-DW-22432 


B1 


15-01-16 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL 


PRECAST- PRE TENSION - SPAN P72-P73 


END SPAN 40M-2/4 


Strand Position Updated 


RA140-22-BRG-CW-DW-22433 


B1 


15-01-16 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL 


PRECAST- PRE TENSION - SPAN P72-P73 


END SPAN 40M- 3/4 


Strand Position Updated 


RA140-22-BRG-CW-DW-22434 


B1 


15-01-16 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL 


PRECAST- PRE TENSION - SPAN P72-P73 


END SPAN 40M- 4/4 


Strand Position Updated 


RA140-22-BRG-CW-DW-22435 


B1 


15-01-16 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL 


PRECAST - PRE TENSION - SPAN P73-P74 TO P77-P78 


INTERMEDIATE SPAN 40M - 1/4 


Strand Position Updated 


RA140-22-BRG-CW-DW-22436 


B1 


15-01-16 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL 


PRECAST - PRE TENSION - SPAN P73-P74 TO P77-P78 


INTERMEDIATE SPAN 40M - 2/4 


Strand Position Updated 


RA140-22-BRG-CW-DW-22437 


B1 


15-01-16 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL 


PRECAST - PRE TENSION - SPAN P73-P74 TO P77-P78 


INTERMEDIATE SPAN 40M - 3/4 


Strand Position Updated 
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RA140-22-BRG-CW-DW-22438 


B1 


15-01-16 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL 


PRECAST - PRE TENSION - SPAN P73-P74 TO P77-P78 


INTERMEDIATE SPAN 40M - 4/4 


Strand Position Updated 


RA140-22-BRG-CW-DW-22441 


B1 


15-01-16 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL 


PRECAST - PRE TENSION - SPAN P78-P(A0) 


END SPAN 40M- 1/4 


Strand Position Updated 


RA140-22-BRG-CW-DW-22442 


B1 


15-01-16 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL 


PRECAST - PRE TENSION - SPAN P78-P(A0) 


END SPAN 40M- 2/4 


Strand Position Updated 


RA140-22-BRG-CW-DW-22443 


B1 


15-01-16 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL 


PRECAST - PRE TENSION - SPAN P78-P(A0) 


END SPAN 40M -3/4 


Strand Position Updated 


RA140-22-BRG-CW-DW-22444 


B1 


15-01-16 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL 


PRECAST - PRE TENSION - SPAN P78-P(A0) 


END SPAN 40M- 4/4 


Strand Position Updated 


RA140-22-BRG-CW-DW-22445 


B1 


15-01-16 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


BRIDGE PROFILE - DEFLECTION 


TYPICAL BOX 




Scale Updated 


RA140-22-BRG-CW-DW-22446 


B1 


15-01-16 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


BRIDGE PROFILE - DEFLECTION 


ENLARGEMENT BOX 




First Issue 


RA140-22-BRG-CW-DW-22447 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL CONTINUITY 


POST-TENSION - SPAN 40M-40M - 1/2 






RA140-22-BRG-CW-DW-22448 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL CONTINUITY 


POST-TENSION - SPAN 40M-40M - 2/2 






RA140-22-BRG-CW-DW-22449 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


PRESTRESSING - LONGITUDINAL CONTINUITY 


POST-TENSION - SPAN 40M-40M 


PRESTRESSING SEQUENCE 




RA140-22-BRG-CW-DW-22781 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


RECESS / EQUIPMENT POSITIONS 


END SPAN -WEST DECK 


SPAN P72-P73 




RA140-22-BRG-CW-DW-22782 


A2 


24-07-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


RECESS / EQUIPMENT POSITIONS 


END SPAN -EAST DECK 


SPAN P72-P73 




RA140-22-BRG-CW-DW-22783 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


RECESS / EQUIPMENT POSITIONS 


INTERMEDIATE SPAN - WEST DECK 


SPAN P73-P74 




RA140-22-BRG-CW-DW-22784 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


RECESS / EQUIPMENT POSITIONS 


INTERMEDIATE SPAN - EAST DECK 


SPAN P73-P74 




RA140-22-BRG-CW-DW-22785 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


RECESS / EQUIPMENT POSITIONS 


INTERMEDIATE SPAN - WEST DECK 


SPAN P74-P75 




RA140-22-BRG-CW-DW-22786 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


RECESS / EQUIPMENT POSITIONS 


INTERMEDIATE SPAN - EAST DECK 


SPAN P74-P75 




RA140-22-BRG-CW-DW-22787 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


RECESS / EQUIPMENT POSITIONS 


INTERMEDIATE SPAN - WEST DECK 


SPAN P75-P76 




RA140-22-BRG-CW-DW-22788 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


RECESS / EQUIPMENT POSITIONS 


INTERMEDIATE SPAN - EAST DECK 


SPAN P75-P76 




RA140-22-BRG-CW-DW-22789 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


RECESS / EQUIPMENT POSITIONS 


INTERMEDIATE SPAN - WEST DECK 


SPAN P76-P77 




RA140-22-BRG-CW-DW-22790 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


RECESS / EQUIPMENT POSITIONS 


INTERMEDIATE SPAN - EAST DECK 


SPAN P76-P77 




RA140-22-BRG-CW-DW-22791 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


RECESS / EQUIPMENT POSITIONS 


INTERMEDIATE SPAN - WEST DECK 


SPAN P77-P78 




RA140-22-BRG-CW-DW-22792 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


RECESS / EQUIPMENT POSITIONS 


INTERMEDIATE SPAN - EAST DECK 


SPAN P77-P78 




RA140-22-BRG-CW-DW-22793 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


RECESS / EQUIPMENT POSITIONS 


END SPAN -WEST DECK 


SPAN P78-P(A0) 




RA140-22-BRG-CW-DW-22794 


A1 


08-06-15 


SHUWAIKH PORT INTERCHANGE P72 - P(A0) 


RECESS / EQUIPMENT POSITIONS 


END SPAN -EAST DECK 


SPAN P78-P(A0) 
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General 

Coordinate System 

The project coordinate system (N, E) is the Kuwait Transverse Mercator 
(KTM) system. 

Levels 

Unless otherwise noted, all levels are in the metres relative to 
Public Works Datum (PWD). 

Ground levels are based on bathymetry survey conducted in June 2014. 

Tidal Information 



Mean Higher High Water (MHHW) 
Mean Lower High Water (MLHW) 
Mean Sea Level (MSL) 

Public Works Datum (PWD) 
Admirality Chart Datum (ACD) 
Indian Spring Low Water (ISLW) 
Lowest Astronomical Tide (LAT) 



+3.01 m (PWD) 
+2.47 m (PWD) 
+1.66 m (PWD) 
+0.00 m 
-0.47 m 
-0.54 m 
-0.70 m (PWD) 



Tidal data is indicative only and may vary in the project area. 

Bridge Structures 

Concrete 



Minimum 28-day compressive cylinder strength assumed in the Detailed Design. 


Blinding 


20 MPa 


Piles 


40 MPa 


Pilecaps 




- In-stiu 


40 MPa 


- Precast 


40 MPa 


Piers, Portal beam 


40 MPa 


Deck 


50 MPa 


Cast-in-place closure pours 


50 MPa 


Maximum aggregate size 


20 MM 



Cement 

Type IS Portland blast - furnace slag cement AASHTO M240 (ASTMC595) 

Chamfer 

Unless otherwise detailed, edges of all concrete shall be finished to a 20mm x 20mm 
chamfer. 

Steel Reinforcement 

Carbon steel reinforcement is steel deformed bars, 

Grade 60 (420 MPa) in accordance with ASTM A 615, 

Grade 80 (550MPa) in accordance with ASTM A706 and 
Grade 60 (420MPa) in accordance with ASTM A706 Weldable 
spiral bars for any pile. 

Post-tensioning Bars 

Post-tensioning thread bar is uncoated high strength bar, grade 150 (1030 MPa), 
coarse thread bar meeting the requirements of ASTM A 722, type II. Stress limits 
for bars are according to table 5. 9. 3-1 of AASHTO LRFD the design parameter of 
post tensionning bars: 

Strength Characteristic Stress 
Jacking Stress 
Modulus of elasticity 

Relaxation Loss at 1000 hours at 0,70.fpu 
Wobble Coefficient for post-tensioning* 

Anchorage set 

Jacking Stress for prestressing bars: 



fpu = 1030 MPa 
fp = 721 MPa (0,7. fpu) 
Ep = 205000 MPa 
pi 000 = 3.5 % 
cp= 0.00018 m-1 
0.7mm 

fp = 721 MPa (0.7fpu) 



Ducting is corrugated high density polyethylene ducts. 

Prestressing Strands 

Prestressing strand is uncoated grade 270 (1860 MPa), low relaxation 7 wire 
strand meeting the requirements of ASTM 416. Stress limits for strand are according 
to table 5.9.3-1 of AASHTO LRFD. (Refer DOC 111.3) 

Ducts for tendons are corrugated high density polyethylene ducts. The design parameter 
of prestressing strand: 



Nominal Area of Strand: 

Strength Characteristic Stress: 

Yield Stress: 

Jacking Stress for post-tensioning : 
Modulus of elasticity: 

Area of strand : 

Modulus of elasticity of prestressing Steel : 
Wobble coefficient : 

Anchorage slip in : 

Duct size : 

Friction coefficient, p : 



As = 140 mm2 
fpu = 1860 MPa 
fpy = 1674 MPa 
fp = 1 488 MPa (0.8fpu) 

Ep = 197 000 MPa 
140 mm A 2 
1.97 x 10 A 5 mpa. 

0.001 m-1 
6 mm 

1 10mm/1 16mm for 19 T 15 
1 10mm/1 16mm for 22 T 15 * 

0.18 rad-1 (Cable crossing joints) 

0.15 rad-1 (Cable not crossing any joints) 



Cables crossing joints: This should be considered for instance for typical precast full 
superstructure for which continuity is implemented at site. The increased friction will 
take into account potential offsets that may occur at pier location. 



Structural Steel 

Structural steel is generally in accordance with ASTM A 709/A709M, grade 50. 

Steel with tension stresses perpendicular to the plate thickness are Z-steel, 
quality class Z25, according to EN 10164 and with ultrasonic testing according to 
EURONORM 1 60-85, class B. 

The steel mill shall guarantee that the steel may be bent according to table 5 in DIN 17100 
(or equivalent standard) without emergence of surface cracks etc. 

. S tainless Steel Reinforcement 

Stainless steel Reinforcement shall conform to ASTM 31 6L delivered with A CARES Certificate/ 
Characteristic Strength of Reinforcement (Fy) = 500 Mpa. 

Stainless steel will be used for ventilation tube, drainage spout 
and all stainless steel product including shear stud. 

Drainge Pipe 

The Drainge Piping System shall be of Stainless steel AISI 31 6L. 

Expansion Joints 

Expansion Joints are modular multi-seal expansion joints. 

High Strength Bolts 

High Strength bolts are generally in accordance with ASTM A325M. 

Finishing Works 

Pavements 

Pavement materials are according to MPW General Specifications for Kuwait Motorway/ 
Expressway system, August 2004. (Refer DOC 111.1) 

Noise Barriers 

For details see Aluminium Specificatons. 

Durability Strategy 

Railings : 

Hot dip galvanized according to specification. 

Expansion joints : 

Paint system for corrosivity category C5-M according to ISO 
12944-5:1998 with added paint thickness 
according to specification. 

Concrete : 

Piers : 

Stainless steel for outer reinforcement. 

Deck : 

Controlled Permeability Formliner on outer surfaces according to specification. 

(Refer DOC III. 8 Section 4-clause 5.4.1) 

Sign Supports and Gantries 

Fabricated in accordance with standard details. 

(Refer DOC 111.9), 

Concrete Cover 



Reinforcing Steel 


Member 


Exposure 

Description 


minimum cover 
to any steel 
(mm) 


Ordinary Carbon 
Steel 


Foundation 


Pile below casing tip 


SUB-A 


100 


Pile above casing tip 


SUB-A 


100 


Pile cap 


SUB-A 


100 


Pier 


Pier 


SUB-B 


120 


Pier cap 


SUB-B 


120 


Portal beam 


SUB-B 


120 


Bearing Pedestal 


SUB-B 


50 




Top of deck 


SUP 


70 


















Interior 


SUP 


50 


Stainless Steel 


50 
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Hi 
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U bar reinforcement 
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50 
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150 
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150 
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50 
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60.00 


720 


170 
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56.00 
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73.00 


880 


170 


50 


14 
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33.00 


465 


43.00 


605 


200 
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505 


46.00 


645 


60.00 


840 


200 
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1025 
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50 


16 
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690 


230 
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46.00 


740 
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50 


18 
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50 


20 


26.00 
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33.00 
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285 
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46.00 
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60.00 
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285 


26.00 
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50 


22 
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315 


36.00 
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60.00 
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315 


26.00 
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50 


25 
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825 


43.00 


1075 
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60.00 
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26.00 
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73.00 
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50 


28 
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34.00 
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45.00 
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1765 
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50 


32 
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1635 


455 
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55.00 


1760 
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2305 


455 


30.00 


960 
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2115 


87.00 


2785 


455 


50 


36 


34.00 


1225 


44.00 


1585 


58.00 


2090 


510 


48.00 


1730 


62.00 


2235 


80.00 


2880 


510 


34.00 


1225 


75.00 


2700 


98.00 


3530 


510 


50 


40 


38.00 


1520 


49.00 


1960 


64.00 


2560 


570 


53.00 


2120 


68.00 


2720 


89.00 


3560 


570 


38.00 


1520 


83.00 


3320 


108.00 


4320 


570 
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43.00 


260 


150 
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40 


22 
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730 


43.00 


950 
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46.00 


1015 


60.00 


1320 
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26.00 


575 


56.00 


1235 
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1610 


350 


40 


25 
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850 
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400 
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552 
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50 


10 


32.00 


320 
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410 
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540 


180 
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440 


57.00 


570 
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180 


31.20 


315 
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690 


90.17 


902 
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12 


32.00 


385 


41.00 


495 
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650 


215 


44.00 


530 


57.00 


685 


75.00 


900 


215 


31.20 


375 


68.96 


828 


90.17 


1082 


210 


50 


14 


32.00 


450 


41.00 


575 


54.00 


760 


250 


44.00 


620 


57.00 
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75.00 


1050 


250 


31.20 


440 


68.96 


965 


90.17 


1262 
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50 


16 
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660 
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285 


44.00 


705 


57.00 
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285 


31.20 


500 
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1443 


280 


50 


18 
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41.00 


740 


54.00 
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320 


44.00 


795 


57.00 


1030 


75.00 


1350 
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31.20 
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315 


50 
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820 
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355 
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1140 
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31.20 


625 
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1803 


350 


50 


22 


32.00 


705 
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44.00 


1100 


57.00 


1425 


75.00 


1875 


440 


31.20 


780 


68.96 


1724 


90.17 


2254 


438 


50 


28 


33.00 


925 


43.00 


1205 


55.00 


1540 


495 
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NOTES :- 

1. FOR GENERAL NOTES PLEASE REFER 
DRAWING NO. RA140-22-BRG-CW-DW-22301 . 

2. REFER TO DRAWING NO 

RA1 40-22-BRG-CW-DW-22365 FOR NOTATION 
OF ACTIVE/PASSIVE ANCHORAGE. 

3. APPLY NO MORE OF ONE TENDON OF 

TRANSVERSE DISSYMMETRY FOR THE 
TENSIONING. 

4. MINIMUM CONCRETE STRENGTH AT TRANSFER 
TO BE 35 MPA (CYLINDRICAL). 

5. GIVEN TENDON LENGTHS ARE APPROXIMATE 
ONLY. ADDITIONAL LENGTH BEYOND 
TRUMPET FACE AT DEAD END AND LIVE END 
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THE JACK IS TO BE ADDED AS PER 
MANUFACTURER'S SPECIFICATIONS. 

6. GIVEN EXTENSIONS ARE FOR PORTION OF 
TENDON LYING BETWEEN END FACES OF 
TRUMPETS. AT LIVE ENDS, ADDITIONAL 
EXTENSION FOR PORTION LYING BETWEEN 
END FACE OF TRUMPET AND GRIPPING POINT 
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TENDON LYING BETWEEN END FACES OF 
TRUMPETS. AT LIVE ENDS, ADDITIONAL 
EXTENSION FOR PORTION LYING BETWEEN 
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NOTES :- 

1. FOR GENERAL NOTES PLEASE REFER 
DRAWING NO. RA140-22-BRG-CW-DW-22301 . 

2. REFER TO DRAWING NO 

RA1 40-22-BRG-CW-DW-22365 FOR NOTATION 
OF ACTIVE/PASSIVE ANCHORAGE. 

3. APPLY NO MORE OF ONE TENDON OF 

TRANSVERSE DISSYMMETRY FOR THE 
TENSIONING. 

4. MINIMUM CONCRETE STRENGTH AT TRANSFER 
TO BE 35 MPA (CYLINDRICAL). 

5. GIVEN TENDON LENGTHS ARE APPROXIMATE 
ONLY. ADDITIONAL LENGTH BEYOND 
TRUMPET FACE AT DEAD END AND LIVE END 
REQUIRED TO ANCHOR THE TENDON AND FOR 
THE JACK IS TO BE ADDED AS PER 
MANUFACTURER'S SPECIFICATIONS. 

6. GIVEN EXTENSIONS ARE FOR PORTION OF 
TENDON LYING BETWEEN END FACES OF 
TRUMPETS. AT LIVE ENDS, ADDITIONAL 
EXTENSION FOR PORTION LYING BETWEEN 
END FACE OF TRUMPET AND GRIPPING POINT 
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NOTES :- 

1. FOR GENERAL NOTES PLEASE REFER 
DRAWING NO. RA140-22-BRG-CW-DW-22301 . 

2. REFER TO DRAWING NO 

RA1 40-22-BRG-CW-DW-22365 FOR NOTATION 
OF ACTIVE/PASSIVE ANCHORAGE. 

3. APPLY NO MORE OF ONE TENDON OF 

TRANSVERSE DISSYMMETRY FOR THE 
TENSIONING. 

4. MINIMUM CONCRETE STRENGTH AT TRANSFER 
TO BE 35 MPA (CYLINDRICAL). 

5. GIVEN TENDON LENGTHS ARE APPROXIMATE 
ONLY. ADDITIONAL LENGTH BEYOND 
TRUMPET FACE AT DEAD END AND LIVE END 
REQUIRED TO ANCHOR THE TENDON AND FOR 
THE JACK IS TO BE ADDED AS PER 
MANUFACTURER'S SPECIFICATIONS. 

6. GIVEN EXTENSIONS ARE FOR PORTION OF 
TENDON LYING BETWEEN END FACES OF 
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EXTENSION FOR PORTION LYING BETWEEN 
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JDFJAC MSTO^BEADDED^ 

/.^THElDN® READ 

AS DISTANCE TO THE CENTER LINE OF DUCK./ 



Stitch & Diaphragm at P73 Updated 



DESCRIPTION OF REVISION 



DRAWN 



CHEC. 



APPRO. 



EMPLOYER 

STATE OF KUWAIT 
MINISTRY OF PUBLIC WORKS 
ROADS ADMINISTRATION 




«l_i3 L_cJ 1 1 i 1 



PROJECT TITLE 

SHEIKH JABER AL AHMAD AL SABAH 
CAUSEWAY PROJECT (MAIN LINK) 
CONTRACT RA/140 



DRAWING TITLE 



I PORT INTERCHANGE P72-P(A0) 
PRESTRESSING -LONGITUDINAL -DECK-4 
POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 
SECTIONS -9/17 



DRAWN DESIGNED CHECKED APPROVED 



08/06/15 08/06/15 08/06/15 08/06/15 08/06/15 



HYUNDAI HI Combined Group 

, ENGINEERING & CONSTRUCTION || gP J Co-u.cn-g c»mp.. r 



WbXfA 



DRAWING NO. 

RA1 40-22-BRG-CW-DW-22379 



REV. 

A2 



US 



Hi 



H® 






iik 




SECTION AT X=1 53.57 



SCALE : 1/50 



SECTION AT X=1 56.57 



SCALE : 1/50 



SECTION AT X=1 62.57 



SCALE : 1/50 



SECTION AT X=1 65.57 



SCALE : 1/50 



Num 


Y 


Z 


2r 


-2346 


1780 


21 


2346 


1780 


22- 


-2002 


1237 


22 


2002 


1237 


31’ 


-2209 


1512 


31 


2209 


1512 


32' 


-1894 


1007 


32 


1894 


1007 




Num 


Y 


Z 


21' 


-2453 


1997 


21 


2453 


1997 


22' 


-2102 


1494 


22 


2102 


1494 


31' 


-2356 


1747 


31 


2356 


1747 


32' 


-2042 


1244 


32 


2042 


1244 


41' 


-1908 


1710 


41 


1908 


1710 


42' 


-1595 


1210 


42 


1595 


1210 







SECTION AT X=1 54.57 



SCALE : 1/50 



SECTION AT X=1 57.57 



SCALE : 1/50 



SECTION AT X=1 60.57 



SCALE : 1/50 



SECTION AT X=1 63.57 



SCALE : 1/50 



SECTION AT X=1 66.57 



SCALE : 1/50 



Num 


Y 


Z 


21' 


-2392 


1873 


21 


2392 


1873 


22' 


-2044 


1325 


22 


2044 


1325 


31' 


-2267 


1604 


31 


2267 


1604 


32’ 


-1950 


1098 


32 


1950 


1098 




Num 


Y 


Z 


21' 


-2455 


2000 


21 


2455 


2000 


22' 


-2005 


1535 


22 


2005 


1535 


31' 


-2364 


1760 


31 


2364 


1760 


32' 


-2052 


1260 


32 


2052 


1260 


41' 


-2116 


1707 


41 


2116 


1707 


42' 


-1803 


1207 


42 


1803 


1207 






H4 



Hi 



HH 



H® 



1 I I I I I 






SECTION AT X=1 58.57 



SCALE : 1/50 



SECTION AT X=161 .57 



SCALE : 1/50 



SECTION AT X=1 64.57 



SCALE : 1/50 



SECTION AT X=1 67.57 



SCALE : 1/50 



I I I I 





Num 


Y 


Z 


21' 


-2455 


2000 


21 


2455 


2000 


22' 


-1801 


1540 


22 


1801 


1540 


31' 


-2364 


1760 


31 


2364 


1760 


32’ 


-2052 


1260 


32 


2052 


1260 


41’ 


-2224 


1671 


41 


2224 


1671 


42' 


-1910 


1171 


42 


1910 


1171 






NOTES :- 

1. FOR GENERAL NOTES PLEASE REFER 
DRAWING NO. RA140-22-BRG-CW-DW-22301 . 

2. REFER TO DRAWING NO 

RA1 40-22-BRG-CW-DW-22365 FOR NOTATION 
OF ACTIVE/PASSIVE ANCHORAGE. 

3. APPLY NO MORE OF ONE TENDON OF 
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TO BE 35 MPA (CYLINDRICAL). 

5. GIVEN TENDON LENGTHS ARE APPROXIMATE 
ONLY. ADDITIONAL LENGTH BEYOND 
TRUMPET FACE AT DEAD END AND LIVE END 
REQUIRED TO ANCHOR THE TENDON AND FOR 
THE JACK IS TO BE ADDED AS PER 
MANUFACTURER'S SPECIFICATIONS. 

6. GIVEN EXTENSIONS ARE FOR PORTION OF 
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NOTES :- 

1. FOR GENERAL NOTES PLEASE REFER 
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NOTES :- 

1. FOR GENERAL NOTES PLEASE REFER 
DRAWING NO. RA140-22-BRG-CW-DW-22301 . 

2. REFER TO DRAWING NO 

RA1 40-22-BRG-CW-DW-22365 FOR NOTATION 
OF ACTIVE/PASSIVE ANCHORAGE. 

3. APPLY NO MORE OF ONE TENDON OF 

TRANSVERSE DISSYMMETRY FOR THE 
TENSIONING. 

4. MINIMUM CONCRETE STRENGTH AT TRANSFER 
TO BE 35 MPA (CYLINDRICAL). 

5. GIVEN TENDON LENGTHS ARE APPROXIMATE 
ONLY. ADDITIONAL LENGTH BEYOND 
TRUMPET FACE AT DEAD END AND LIVE END 
REQUIRED TO ANCHOR THE TENDON AND FOR 
THE JACK IS TO BE ADDED AS PER 
MANUFACTURER'S SPECIFICATIONS. 

6. GIVEN EXTENSIONS ARE FOR PORTION OF 
TENDON LYING BETWEEN END FACES OF 
TRUMPETS. AT LIVE ENDS, ADDITIONAL 
EXTENSION FOR PORTION LYING BETWEEN 
END FACE OF TRUMPET AND GRIPPING POINT 
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1005 


51 


1892 
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1586 
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-1738 


759 


61 


1738 


759 


62' 


-1435 


274 


62 


1435 
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NOTES :- 

1. FOR GENERAL NOTES PLEASE REFER 
DRAWING NO. RA140-22-BRG-CW-DW-22301 . 

2. REFER TO DRAWING NO 

RA1 40-22-BRG-CW-DW-22365 FOR NOTATION 
OF ACTIVE/PASSIVE ANCHORAGE. 

3. APPLY NO MORE OF ONE TENDON OF 

TRANSVERSE DISSYMMETRY FOR THE 
TENSIONING. 

4. MINIMUM CONCRETE STRENGTH AT TRANSFER 
TO BE 35 MPA (CYLINDRICAL). 

5. GIVEN TENDON LENGTHS ARE APPROXIMATE 
ONLY. ADDITIONAL LENGTH BEYOND 
TRUMPET FACE AT DEAD END AND LIVE END 
REQUIRED TO ANCHOR THE TENDON AND FOR 
THE JACK IS TO BE ADDED AS PER 
MANUFACTURER'S SPECIFICATIONS. 

6. GIVEN EXTENSIONS ARE FOR PORTION OF 
TENDON LYING BETWEEN END FACES OF 
TRUMPETS. AT LIVE ENDS, ADDITIONAL 
EXTENSION FOR PORTION LYING BETWEEN 
END FACE OF TRUMPET AND GRIPPING POINT 

JDFJAC MSTO^BEADDED^ 

/.^THElDN® READ 

AS DISTANCE TO THE CENTER LINE OF DUCK./ 
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NOTES :- 

1. FOR GENERAL NOTES PLEASE REFER 
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RA1 40-22-BRG-CW-DW-22365 FOR NOTATION 
OF ACTIVE/PASSIVE ANCHORAGE. 

3. APPLY NO MORE OF ONE TENDON OF 

TRANSVERSE DISSYMMETRY FOR THE 
TENSIONING. 

4. MINIMUM CONCRETE STRENGTH AT TRANSFER 
TO BE 35 MPA (CYLINDRICAL). 

5. GIVEN TENDON LENGTHS ARE APPROXIMATE 
ONLY. ADDITIONAL LENGTH BEYOND 
TRUMPET FACE AT DEAD END AND LIVE END 
REQUIRED TO ANCHOR THE TENDON AND FOR 
THE JACK IS TO BE ADDED AS PER 
MANUFACTURER'S SPECIFICATIONS. 

6. GIVEN EXTENSIONS ARE FOR PORTION OF 
TENDON LYING BETWEEN END FACES OF 
TRUMPETS. AT LIVE ENDS, ADDITIONAL 
EXTENSION FOR PORTION LYING BETWEEN 
END FACE OF TRUMPET AND GRIPPING POINT 

JDFJAC MSTO^BEADDED^ 

/.^THElDN® READ 

AS DISTANCE TO THE CENTER LINE OF DUCK./ 



Stitch & Diaphragm at P73 Updated 



DESCRIPTION OF REVISION 



DRAWN 



CHEC. 



APPRO. 



EMPLOYER 

STATE OF KUWAIT 
MINISTRY OF PUBLIC WORKS 
ROADS ADMINISTRATION 




«l_i3 L_cJ 1 1 i 1 



PROJECT TITLE 

SHEIKH JABER AL AHMAD AL SABAH 
CAUSEWAY PROJECT (MAIN LINK) 
CONTRACT RA/140 



DRAWING TITLE 



I PORT INTERCHANGE P72-P(A0) 
PRESTRESSING -LONGITUDINAL -DECK-4 
POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 
SECTIONS -16/17 



DRAWN DESIGNED CHECKED APPROVED 



08/06/15 08/06/15 08/06/15 08/06/15 08/06/15 



HYUNDAI HI Combined Group 

, ENGINEERING & CONSTRUCTION || gP J Co-u.cn-g c»mp.. r 



WbXfA 



DRAWING NO. 

RA1 40-22-BRG-CW-DW-22386 



REV. 

A2 



US 



Hi 



H® 




SECTION AT X=272.93 



Num 


Y 


Z 


51' 


-2311 


1847 


51 


2310 


1843 


52' 


-1851 


1122 


52 


1851 


1119 


61' 


-2081 


1483 


61 


2081 


1480 


62' 


-1619 


761 


62 


1619 


759 




Num 


Y 


Z 


51' 


-2328 


1926 


51 


2328 


1925 


52' 


-1854 


1170 


52 


1854 


1170 


61' 


-2091 


1549 


61 


2091 


1549 


62' 


-1616 


790 


62 


1616 


790 




SECTION AT X=273.93 



SECTION AT X=274.93 



Num 


Y 


Z 


51' 


-2329 


1930 


51 


2329 


1930 


52' 


-1854 


1170 


52 


1854 


1170 


61' 


-2091 


1550 


61 


2091 


1550 


62’ 


-1616 


790 


62 


1616 


790 



SCALE : 1/50 



SCALE : 1/50 



SCALE : 1/50 




Num 


Y 


Z 


51' 


-2329 


1930 


51 


2329 


1930 


52' 


-1854 


1170 


52 


1854 


1170 


61' 


-2091 


1550 


61 


2091 


1550 


62’ 


-1616 


790 


62 


1616 


790 



NOTES :- 

1. FOR GENERAL NOTES PLEASE REFER 
DRAWING NO. RA140-22-BRG-CW-DW-22301 . 

2. REFER TO DRAWING NO 

RA1 40-22-BRG-CW-DW-22365 FOR NOTATION 
OF ACTIVE/PASSIVE ANCHORAGE. 

3. APPLY NO MORE OF ONE TENDON OF 

TRANSVERSE DISSYMMETRY FOR THE 
TENSIONING. 

4. MINIMUM CONCRETE STRENGTH AT TRANSFER 
TO BE 35 MPA (CYLINDRICAL). 

5. GIVEN TENDON LENGTHS ARE APPROXIMATE 
ONLY. ADDITIONAL LENGTH BEYOND 
TRUMPET FACE AT DEAD END AND LIVE END 
REQUIRED TO ANCHOR THE TENDON AND FOR 
THE JACK IS TO BE ADDED AS PER 
MANUFACTURER'S SPECIFICATIONS. 

6. GIVEN EXTENSIONS ARE FOR PORTION OF 
TENDON LYING BETWEEN END FACES OF 
TRUMPETS. AT LIVE ENDS, ADDITIONAL 
EXTENSION FOR PORTION LYING BETWEEN 
END FACE OF TRUMPET AND GRIPPING POINT 

JDFJAC MSTO^BEADDED^ 

7. > THE3N\/^ READ 

AS DISTANCE TO THE CENTER LINE OF DUCK./ 



SECTION AT X=276.20 



SCALE : 1/50 









H4 



Hi 



HH 



H® 



I I I I 






I I I I 



Stitch & Diaphragm at P73 Updated 



DESCRIPTION OF REVISION 



DRAWN 



CHEC. 



APPRO. 



EMPLOYER 

STATE OF KUWAIT 
MINISTRY OF PUBLIC WORKS 
ROADS ADMINISTRATION 




«l_i3 L_cJ 1 1 i 1 



PROJECT TITLE 

SHEIKH JABER AL AHMAD AL SABAH 
CAUSEWAY PROJECT (MAIN LINK) 
CONTRACT RA/140 



DRAWING TITLE 



I PORT INTERCHANGE P72-P(A0) 
PRESTRESSING -LONGITUDINAL -DECK-4 
POST-TENSION - SPAN R09(P8)-P73 TO P78-P(A0) 
SECTIONS -17/17 



DRAWN DESIGNED CHECKED APPROVED 



08/06/15 08/06/15 08/06/15 08/06/15 08/06/15 



HYUNDAI HI Combined Group 

, ENGINEERING & CONSTRUCTION || gP J Co-u.cn-g c»mp.. r 



WbXfA 



DRAWING NO. 

RA1 40-22-BRG-CW-DW-22387 



REV. 

A2 



US 



Hi 



H® 



-3 



I, 

|a 



PRESTRESSING SUMMARY 


SPANS 


TYPE OF 
BOX 


SPAN 

LENGTH 


CABLE NOS. 


STARTING CABLES 


UNIT 


CONTINUING CABLE 
TO NEXT SPAN 


STOPPED CABLES 
AT END OF SPAN 


TOTAL NO. OF CABLES 
USED / SPAN 


R09(P8-P73) 


BOX - 1 


38163 


1,2, 3,4, 6,7 
r,2\ 3', 4', 6', 7' 


19T 15 


2,4,6 
2', 4', 6' 


1, 3, 7 
1', 3', 7' 


1,2, 3,4, 6,7 
1', 2', 3', 4', 6', 7 


(P73-P74) 


BOX - 1 


40049 


11, 12, 13, 14 
11', 12', 13', 14' 


19T 15 


11, 12, 13 
11', 12', 13' 


2,4, 6, 14 
2', 4', 6', 14' 


2,4, 6, 11, 12, 13, 14 
2', 4', 6', 11', 12', 13', 14 


(P74-P75) 


BOX - 1 


39678 


21,22 
21', 22' 


19T 15 


21,22 
21', 22' 


11, 12, 13 
11', 12', 13' 


11, 12, 13,21,22 
11', 12', 13', 21', 22' 


(P75-P76) 


BOX - 1 


39683 


31, 32 
31', 32' 


19T 15 


31, 32 
31', 32’ 


21,22 
21', 22' 


21,22,31,32 
21', 22', 31', 32' 
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BOX - 1 
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41', 42' 


19T 15 


41,42 
41', 42' 


31, 32 
31', 32' 


31,32 41,42 
31', 32', 41', 42' 
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BOX - 1 


39684 


51,52 
51', 52' 


19T 15 


51,52 
51', 52' 


41,42 
41', 42' 


41,42,51,52 
41', 42', 51', 52' 
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BOX - 1 


39688 


61,62 
61', 62' 


19T 15 


- 


51,52,61,62 
51', 52', 61', 62' 


51,52,61,62 
51', 52', 61', 62' 
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TENDON -4 
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END 
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END 
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END 
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END 
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END 
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END 


START 


END 


START 


END 


START 


END 
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END 
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0.404 


39.544 


0.329 


40.528 


0.404 


80.134 


0.329 


80.090 


0.404 


39.360 


0.329 


40.038 


0.404 


79.729 


0.329 


79.699 


0.431 


79.726 


0.390 


79.701 
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-2.329 


-2.455 


2.329 


2.455 


-2.091 


-2.455 


2.091 


2.455 


-1.854 


-1.692 


1.854 


1.692 


-1.616 


-1.692 


1.616 


1.692 


-1.278 


-1.380 


1.278 


1.380 


Z 


1.930 


2.000 


1.930 


2.000 


1.550 


2.000 


1.550 


2.000 


1.170 


1.540 


1.170 


1.540 


0.790 


1.540 


0.790 


1.540 


0.394 


1.040 


0.394 


1.040 


a f:vC 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


12.304 


0.000 


-12.304 


0.000 


12.304 


0.000 


-12.304 


4.447 


12.273 


-89.081 


-12.273 


aO 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


7.884 


0.000 


0.000 


0.000 
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END 
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END 
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END 
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END 
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END 


START 
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END 
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END 


X 


0.432 


39.521 


0.391 


39.882 


36.266 


119.790 


36.987 


119.790 


36.329 


119.392 


36.925 


119.392 


36.392 


119.392 


36.862 


119.392 


76.549 


159.473 


76.858 


159.473 


Y 


-0.893 


-0.898 


0.893 


0.898 


-1.798 


-2.455 


1.798 


2.455 


-1.486 


-1.692 


1.486 


1.692 


-1.173 


-1.380 


1.173 


1.380 


-1.798 


-2.455 


1.798 


2.455 


Z 


0.393 


0.536 


0.393 


0.536 


1.710 


2.000 


1.710 


2.000 


1.210 


1.540 


1.210 


1.540 


0.710 


1.040 


0.710 


1.040 


1.710 


2.000 


1.710 


2.000 


aCf -\[ 


-0.955 


0.000 


-88.685 


0.000 


-12.324 


0.000 


12.323 


0.000 


-12.320 


12.304 


12.320 


-12.304 


-12.317 


12.273 


12.317 


-12.273 


-12.324 


0.000 


12.323 


0.000 


a 3 


7.906 


9.926 


0.000 


9.926 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 
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TENDON -42' 


TENDON -42 


START 


END 


START 


END 


START 


END 


START 


END 


START 


END 


START 


END 


START 


END 


START 


END 


START 


END 


START 


END 


X 


76.576 


159.075 


76.831 


159.075 


116.388 


199.159 


116.388 


199.159 


116.388 


198.761 


116.388 


198.761 


156.071 


238.842 


156.071 


238.842 


156.071 


238.444 


156.071 


238.444 


Y 


-1.486 


-1.692 


1.486 


1.692 


-1.798 


-2.455 


1.798 


2.455 


-1.486 


-1.692 


1.486 


1.692 


-1.798 


-2.455 


1.798 


2.455 


-1.486 


-1.692 


1.486 


1.692 


Z 


1.210 


1.540 


1.210 


1.540 


1.710 


2.000 


1.710 


2.000 


1.210 


1.540 


1.210 


1.540 


1.710 


2.000 


1.710 


2.000 


1.210 


1.540 


1.210 


1.540 


anf- -1; 


-12.320 


12.304 


12.320 


-12.304 


-12.324 


0.000 


12.323 


0.000 


-12.320 


12.304 


12.320 


-12.304 


-12.324 


0.000 


12.323 


0.000 


-12.320 


12.304 


12.320 


-12.304 


a 3 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 
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END 
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END 
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END 


START 


END 


START 


END 


START 


END 


START 


END 


START 


END 


X 


195.757 


276.250 


195.757 


276.284 


195.757 


276.250 


195.757 


276.284 


235.440 


276.250 


235.440 


276.284 


235.440 


276.250 


235.440 


276.284 


Y 


-1.798 


-2.329 


1.798 


2.329 


-1.486 


-1.854 


1.486 


1.854 


-1.798 


-2.091 


1.798 


2.091 


-1.486 


-1.616 


1.486 


1.616 


Z 


1.710 


1.930 


1.710 


1.930 


1.210 


1.170 


1.210 


1.170 


1.710 


1.550 


1.710 


1.550 


1.210 


0.790 


1.210 


0.790 


a Q 


-12.324 


0.000 


12.323 


0.000 


-12.320 


0.000 


12.320 


0.000 


-12.324 


0.000 


12.323 


0.000 


-12.320 


0.000 


12.320 


0.000 


a QT 1 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 
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NOTES :- 

1. FOR GENERAL NOTES PLEASE REFER 
DRAWING NO. RA140-22-BRG-CW-DW-22301 . 

2. REFER TO DRAWING NO 

RA1 40-22-BRG-CW-DW-22365 FOR NOTATION 
OF ACTIVE/PASSIVE ANCHORAGE. 

3. APPLY NO MORE OF ONE TENDON OF 

TRANSVERSE DISSYMMETRY FOR THE 
TENSIONING. 

4. MINIMUM CONCRETE STRENGTH AT TRANSFER 
TO BE 35 MPA (CYLINDRICAL). 

5. GIVEN TENDON LENGTHS ARE APPROXIMATE 
ONLY. ADDITIONAL LENGTH BEYOND 
TRUMPET FACE AT DEAD END AND LIVE END 
REQUIRED TO ANCHOR THE TENDON AND FOR 
THE JACK IS TO BE ADDED AS PER 
MANUFACTURER'S SPECIFICATIONS. 

6. GIVEN EXTENSIONS ARE FOR PORTION OF 
TENDON LYING BETWEEN END FACES OF 
TRUMPETS. AT LIVE ENDS, ADDITIONAL 
EXTENSION FOR PORTION LYING BETWEEN 
END FACE OF TRUMPET AND GRIPPING POINT 
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OF ACTIVE/PASSIVE ANCHORAGE. 

3. APPLY NO MORE OF ONE TENDON OF 
TRANSVERSE DISSYMMETRY FOR THE 
TENSIONING. 

4. MINIMUM CONCRETE STRENGTH AT 
TRANSFER TO BE 35 MPA (CYLINDRICAL). 

5. GIVEN TENDON LENGTHS ARE APPROXIMATE 
ONLY. ADDITIONAL LENGTH BEYOND 
TRUMPET FACE AT DEAD END AND LIVE END 
REQUIRED TO ANCHOR THE TENDON AND 
FOR THE JACK IS TO BE ADDED AS PER 
MANUFACTURER'S SPECIFICATIONS. 

6. GIVEN EXTENSIONS ARE FOR PORTION OF 
TENDON LYING BETWEEN END FACES OF 
TRUMPETS. AT LIVE ENDS, ADDITIONAL 
EXTENSION FOR PORTION LYING BETWEEN 
END FACE OF TRUMPET AND GRIPPING POINT 
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THE DIMENSION IN TABLE SHALL BE READ 
AS DISTANCE TO THE CENTER LINE OF DUCK. 
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NOTES :- 

1 . FOR GENERAL NOTES PLEASE REFER 
DRAWING NO. RA140-22-BRG-CW-DW-22301 . 

2. REFER TO DRAWING NO 

RA1 40-22-BRG-CW-DW-22395 FOR NOTATION 
OF ACTIVE/PASSIVE ANCHORAGE. 

3. APPLY NO MORE OF ONE TENDON OF 
TRANSVERSE DISSYMMETRY FOR THE 
TENSIONING. 

4. MINIMUM CONCRETE STRENGTH AT 
TRANSFER TO BE 35 MPA (CYLINDRICAL). 

5. GIVEN TENDON LENGTHS ARE APPROXIMATE 
ONLY. ADDITIONAL LENGTH BEYOND 
TRUMPET FACE AT DEAD END AND LIVE END 
REQUIRED TO ANCHOR THE TENDON AND 
FOR THE JACK IS TO BE ADDED AS PER 
MANUFACTURER'S SPECIFICATIONS. 

6. GIVEN EXTENSIONS ARE FOR PORTION OF 
TENDON LYING BETWEEN END FACES OF 
TRUMPETS. AT LIVE ENDS, ADDITIONAL 
EXTENSION FOR PORTION LYING BETWEEN 
END FACE OF TRUMPET AND GRIPPING POINT 

^§JQ_B£ 

THE DIMENSION IN TABLE SHALL BE READ 
AS DISTANCE TO THE CENTER LINE OF DUCK. 
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NOTES :- 

1 . FOR GENERAL NOTES PLEASE REFER 
DRAWING NO. RA140-22-BRG-CW-DW-22301 . 

2. REFER TO DRAWING NO 

RA1 40-22-BRG-CW-DW-22395 FOR NOTATION 
OF ACTIVE/PASSIVE ANCHORAGE. 

3. APPLY NO MORE OF ONE TENDON OF 
TRANSVERSE DISSYMMETRY FOR THE 
TENSIONING. 

4. MINIMUM CONCRETE STRENGTH AT 
TRANSFER TO BE 35 MPA (CYLINDRICAL). 

5. GIVEN TENDON LENGTHS ARE APPROXIMATE 
ONLY. ADDITIONAL LENGTH BEYOND 
TRUMPET FACE AT DEAD END AND LIVE END 
REQUIRED TO ANCHOR THE TENDON AND 
FOR THE JACK IS TO BE ADDED AS PER 
MANUFACTURER'S SPECIFICATIONS. 

6. GIVEN EXTENSIONS ARE FOR PORTION OF 
TENDON LYING BETWEEN END FACES OF 
TRUMPETS. AT LIVE ENDS, ADDITIONAL 
EXTENSION FOR PORTION LYING BETWEEN 
END FACE OF TRUMPET AND GRIPPING POINT 

^§JQ_B£ 

THE DIMENSION IN TABLE SHALL BE READ 
AS DISTANCE TO THE CENTER LINE OF DUCK. 
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EXTENSION FOR PORTION LYING BETWEEN 
END FACE OF TRUMPET AND GRIPPING POINT 

^§JQ_B£ 
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AS DISTANCE TO THE CENTER LINE OF DUCK. 
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NOTES :- 

1 . FOR GENERAL NOTES PLEASE REFER 
DRAWING NO. RA140-22-BRG-CW-DW-22301 . 

2. REFER TO DRAWING NO 

RA1 40-22-BRG-CW-DW-22395 FOR NOTATION 
OF ACTIVE/PASSIVE ANCHORAGE. 

3. APPLY NO MORE OF ONE TENDON OF 
TRANSVERSE DISSYMMETRY FOR THE 
TENSIONING. 

4. MINIMUM CONCRETE STRENGTH AT 
TRANSFER TO BE 35 MPA (CYLINDRICAL). 

5. GIVEN TENDON LENGTHS ARE APPROXIMATE 
ONLY. ADDITIONAL LENGTH BEYOND 
TRUMPET FACE AT DEAD END AND LIVE END 
REQUIRED TO ANCHOR THE TENDON AND 
FOR THE JACK IS TO BE ADDED AS PER 
MANUFACTURER'S SPECIFICATIONS. 

6. GIVEN EXTENSIONS ARE FOR PORTION OF 
TENDON LYING BETWEEN END FACES OF 
TRUMPETS. AT LIVE ENDS, ADDITIONAL 
EXTENSION FOR PORTION LYING BETWEEN 
END FACE OF TRUMPET AND GRIPPING POINT 

^§JQ_B£ 

THE DIMENSION IN TABLE SHALL BE READ 
AS DISTANCE TO THE CENTER LINE OF DUCK. 
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NOTES :- 

1 . FOR GENERAL NOTES PLEASE REFER 
DRAWING NO. RA140-22-BRG-CW-DW-22301 . 

2. REFER TO DRAWING NO 

RA1 40-22-BRG-CW-DW-22395 FOR NOTATION 
OF ACTIVE/PASSIVE ANCHORAGE. 

3. APPLY NO MORE OF ONE TENDON OF 
TRANSVERSE DISSYMMETRY FOR THE 
TENSIONING. 

4. MINIMUM CONCRETE STRENGTH AT 
TRANSFER TO BE 35 MPA (CYLINDRICAL). 

5. GIVEN TENDON LENGTHS ARE APPROXIMATE 
ONLY. ADDITIONAL LENGTH BEYOND 
TRUMPET FACE AT DEAD END AND LIVE END 
REQUIRED TO ANCHOR THE TENDON AND 
FOR THE JACK IS TO BE ADDED AS PER 
MANUFACTURER'S SPECIFICATIONS. 

6. GIVEN EXTENSIONS ARE FOR PORTION OF 
TENDON LYING BETWEEN END FACES OF 
TRUMPETS. AT LIVE ENDS, ADDITIONAL 
EXTENSION FOR PORTION LYING BETWEEN 
END FACE OF TRUMPET AND GRIPPING POINT 

^§JQ_B£ 

THE DIMENSION IN TABLE SHALL BE READ 
AS DISTANCE TO THE CENTER LINE OF DUCK. 
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TRANSVERSE DISSYMMETRY FOR THE 
TENSIONING. 

4. MINIMUM CONCRETE STRENGTH AT 
TRANSFER TO BE 35 MPA (CYLINDRICAL). 

5. GIVEN TENDON LENGTHS ARE APPROXIMATE 
ONLY. ADDITIONAL LENGTH BEYOND 
TRUMPET FACE AT DEAD END AND LIVE END 
REQUIRED TO ANCHOR THE TENDON AND 
FOR THE JACK IS TO BE ADDED AS PER 
MANUFACTURER'S SPECIFICATIONS. 

6. GIVEN EXTENSIONS ARE FOR PORTION OF 
TENDON LYING BETWEEN END FACES OF 
TRUMPETS. AT LIVE ENDS, ADDITIONAL 
EXTENSION FOR PORTION LYING BETWEEN 
END FACE OF TRUMPET AND GRIPPING POINT 

^§JQ_B£ 

THE DIMENSION IN TABLE SHALL BE READ 
AS DISTANCE TO THE CENTER LINE OF DUCK. 
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BOX 


SPAN 

LENGTH 


CABLE NOS. 


SPANS 


STARTING CABLES 


UNIT 


CONTINUING CABLE 
TO NEXT SPAN 


STOPPED CABLES 
AT END OF SPAN 


TOTAL NO. OF CABLES 
USED / SPAN 


R07(P1-P73) 


BOX -4 


33773 


1,2, 3,4, 6,7 
r,2\ 3', 4', 6', 7' 


19T 15 


2,4,6 
2', 4', 6' 


1, 3, 7 
1’, 3', 7' 


1,2, 3,4, 6,7 
1', 2', 3', 4', 6', 7 


(P73-P74) 


BOX -4 
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31', 32' 
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41', 42' 
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31,32 41,42 
31', 32', 41', 42' 
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51’, 52' 
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41', 42', 51', 52' 
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40311 
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61', 62' 
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- 
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51’, 52', 61', 62’ 
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0.000 
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4.447 
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all 
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116.424 


32.637 


116.508 


31.868 
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32.590 


76.398 


31.936 


75.808 


Y 


-2.333 


-2.338 


2.333 


2.338 


-3.238 


-2.455 


3.238 


2.455 
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-1.692 


2.926 


1.692 


-2.613 


-1.380 


2.613 


1.380 


-2.108 


-2.294 
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0.393 


0.536 


0.393 


0.536 
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1.710 


2.000 


1.210 
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1.040 
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0.490 


0.536 


0.490 
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-0.955 


0.000 


0.955 


0.000 


-12.324 


0.000 


12.323 


0.000 


-12.320 


12.304 


12.320 


-12.304 


-12.317 


12.273 


12.317 


-12.273 


0.000 


0.000 


0.000 


0.000 


a if’ i 


7.906 


9.926 


7.906 


9.926 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 
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113.534 


197.110 
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-3.238 


-2.455 


3.238 


2.455 


-2.926 


-1.692 
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1.380 
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-2.455 
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-1.692 


1.549 


1.692 
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1.710 


2.000 


1.710 


2.000 


1.210 
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1.210 


1.540 


0.710 


1.040 


0.710 
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1.710 


2.000 


1.710 


2.000 


1.210 
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1.540 
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-12.324 
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0.000 


-12.320 


12.304 


12.320 
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-12.317 
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-12.273 


-12.324 


0.000 


12.323 


0.000 
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a 3 , 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 



POINT 

AT 


TENDON -41' 


TENDON -41 


TENDON -42' 


TENDON -42 


TENDON -51’ 


TENDON -51 


TENDON -52' 


TENDON -52 


TENDON -61' 


TENDON -61 


TENDON -62' 


TENDON -62 


START 


END 


START 


END 


START 


END 


START 


END 


START 


END 


START 


END 


START 


END 


START 


END 


START 


END 


START 


END 


START 


END 


START 


END 


X 


153.822 


237.857 
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237.880 


153.822 


237.446 


153.828 


237.475 


194.156 


275.840 


194.125 


275.880 


194.154 


275.890 


194.125 


275.930 


234.469 


275.890 


234.441 


275.930 


234.472 


275.890 


234.444 


275.930 
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-1.798 


-2.455 


1.798 


2.455 


-1.486 


-1.692 


1.486 


1.692 


-1.798 


-2.329 


1.798 


2.329 


-1.486 


-1.854 


1.486 


1.854 


-1.798 


-2.091 


1.798 


2.091 


-1.486 


-1.616 


1.486 


1.616 
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1.710 


2.000 


1.710 


2.000 


1.210 


1.540 


1.210 


1.540 


1.710 


1.930 


1.710 


1.930 


1.210 


1.170 


1.210 
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1.710 


1.550 
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0.000 
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0.000 
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Operations 


Tendon No. 


Tensioning 

order 


Tendon unit 


Anchorage 

unit 


Anchorage 
coEer (at 
□oth ends) 


Length (m) 


Tension 

m 


Actice Ends 


EtOngation 

(m) 


STAGE 1 


1 


2 


19T15 


19T15 


SEALING 


36.189 


3958 


P73 


0.244 


r 


19T15 


19T15 


SEALING 


34.532 


3958 


P73 


0.233 


3 


3 


19T15 


19T15 


SEALING 


35.699 


3958 


P73 


0.242 


3' 


19T15 


19T15 


SEALING 


34.340 


3958 


P73 


0.233 


7 


1 


19T15 


19T15 


SEALING 


35.457 


3958 


P73 


0.236 


7' 


19T15 


19T15 


SEALING 


34.385 


3958 


P73 


0.229 


STAGE 2 


2 


2 


19T15 


19T15 


SEALING 


77.223 


3958 


P74 


0.503 


2' 


19T15 


19T15 


SEALING 


75.304 


3958 


P74 


0.494 


4 


3 


19T15 


19T15 


SEALING 


76.714 


3958 


P74 


0.503 


4' 


19T15 


19T15 


SEALING 


75.119 


3958 


P74 


0.496 
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1 


19T15 


19T15 


SEALING 


76.608 


3958 


P74 


0.495 


6' 


19T15 


19T15 


SEALING 


75.122 


3958 


P74 


0.488 


14 


4 


19T15 


19T15 


SEALING 


44.089 


3958 


P74 


0.299 


14- 


19T15 


19T15 


SEALING 


43.666 


3958 


P74 


0.297 


STAGE 3 


11 


2 


19T15 


19T15 


SEALING 


84.869 


3958 


P75 


0.543 


11* 


19T15 


19T15 


SEALING 


84.957 


3958 


P75 


0.549 


12 


3 


19T15 


19T15 


SEALING 


84.490 


3958 


P75 


0.547 


12- 


19T15 


19T15 


SEALING 


84.576 


3958 


P75 


0.552 


13 


1 


19T15 


19T15 


SEALING 


84.453 


3958 


P75 


0.536 


13' 


19T15 


19T15 


SEALING 


84.522 


3958 


P75 


0.541 


STAGE 4 


21 


2 


19T15 


19T15 


SEALING 


84.684 


3958 


P76 


0.548 


21' 


19T15 


19T15 


SEALING 


84.200 


3958 


P76 


0.544 


22 


3 


19T15 


19T15 


SEALING 


84.256 


3958 


P76 


0.550 


22' 


19T15 


19T15 


SEALING 


83.861 


3958 


P76 


0.548 


23 


1 


19T15 


19T15 


SEALING 


84.184 


3958 


P76 


0.539 


23' 


19T15 


19T15 


SEALING 


83.840 


3958 


P76 


0.537 


STAGE 5 


31 


2 


19T15 


19T15 


SEALING 


84.198 


3958 


P 77 


0.543 


31' 


19T15 


19T15 


SEALING 


84.538 


3958 


P77 


0.547 


32 


1 


19T15 


19T15 


SEALING 


83.850 


3958 


P77 


0.547 


32’ 


19T15 


19T15 


SEALING 


84.106 


3958 


P77 


0.549 


STAGE 6 


41 


2 


19T15 


19T15 


SEALING 


84.280 


3958 


P78 


0.544 


41' 


19T15 


19T15 


SEALING 


84.396 


3958 


P78 


0.546 


42 


1 


19T15 


19T15 


SEALING 


83.886 


3958 


P78 


0.548 


42' 


19T15 


19T15 


SEALING 


83.991 


3958 


P78 


0.547 


STAGE 7 


51 


2 


19T15 


19T15 


SEALING 


81.893 


3958 


P77 


0.536 


51' 


19T15 


19T15 


SEALING 


82.165 


3958 


P77 


0.537 


52 


1 


19T15 


19T15 


SEALING 


81.854 


3958 


P 77 


0.537 


52' 


19T15 


19T15 


SEALING 


82.095 


3958 


P77 


0.537 


61 


4 


19T15 


19T15 


SEALING 


41.496 


3958 


P78 


0.282 


61' 


19T15 


19T15 


SEALING 


41.634 


3958 


P78 


0.283 


62 


3 


19T15 


19T15 


SEALING 


38.658 


3958 


P78 


0.260 


62’ 


19T15 


19T15 


SEALING 


38.779 


3958 


P78 


0.261 



H4 



Hi 



HH 



H® 



I I I I 






NOTES :- 

1 . FOR GENERAL NOTES PLEASE REFER 
DRAWING NO. RA140-22-BRG-CW-DW-22301 . 

2. REFER TO DRAWING NO 

RA1 40-22-BRG-CW-DW-22395 FOR 
NOTATION OF ACTIVE/PASSIVE 
ANCHORAGE. 

3. APPLY NO MORE OF ONE TENDON OF 
TRANSVERSE DISSYMMETRY FOR THE 
TENSIONING. 

4. MINIMUM CONCRETE STRENGTH AT 
TRANSFER TO BE 35 MPA (CYLINDRICAL). 

5. GIVEN TENDON LENGTHS ARE 
APPROXIMATE ONLY. ADDITIONAL LENGTH 
BEYOND TRUMPET FACE AT DEAD END 
AND LIVE END REQUIRED TO ANCHOR THE 
TENDON AND FOR THE JACK IS TO BE 
ADDED AS PER MANUFACTURER'S 
SPECIFICATIONS. 

6. GIVEN EXTENSIONS ARE FOR PORTION OF 
TENDON LYING BETWEEN END FACES OF 
TRUMPETS. AT LIVE ENDS, ADDITIONAL 
EXTENSION FOR PORTION LYING 
BETWEEN END FACE OF TRUMPET AND 
GRIPPING POINT OF JACK IS TO BE ADDED. 
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BONDING / DEBONDING SCHEDULE OF PRETENSION STRANDS FOR BOX GIRDER: 
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3. FOR PRESTRESSING-LONGITUDINAL CONTINUITY DETAIL REFER 
DRAWING NO. RA140-22-BRG-CW-DW-22447 & 22448. 
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CONTINUITY TENDONS WILL BE STRESSED AFTER ERECTION OF GIRDERS 
WHICH WILL BE CURED MINIMUM 1 MONTH, SO CONCRETE STRENTGH 
WILL BE MORE THAN 50MPa WHEN STRESSED. 

STRANDS SHALL BE ENCAPSULATED WITH DIFFERENT MATERIALS, SUCH AS 
POLYETHYLENE, ETC.. 

DEBONDING MATERIALS SHALL BE NONREACTIVE WITH CONCRETE OR STEEL. 
DEBONDING MATERIALS MUST PROVIDE ENOUGH SPACE BETWEEN THE 
CONCRETE AND STRAND. (I.E. OVER 0.4MM THICKNESS OF POLYETHYLENE) 

THE SHEATHS MUST BE PROPERLY SEALED TO AVOID INTRUSION OF CEMENT 
PASTE DURING CONCRETE PLACEMENT. 
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GROUP El / Wl = 12 NO. OF STRANDS (DEBONDED ON 5M EACH SIDE). 
GROUP El / Wl = 12 NO. OF STRANDS (DEBONDED ON 7M EACH SIDE). 

TOTAL NO. = 164 
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1' TO 15', 17' TO' 22', 24', 26' TO 28', 30', 36' TO 38', 41' TO 57', 59', 61' TO 63', 71' TO 73', 76' TO 87' 



16,31,32, 33, 66, 67, 68 & 
16' 31' ,32' ,33' ,66' ,67' ,68' 




NO DEBONDING 
LB1 



LB2 



23, 34, 35, 58, 64, 69, 70 & 
23' ,34' ,35' ,58' ,64' ,69' ,70' 



25, 29 ,39 ,40, 60, 65, 74, 75, & 
25' ,29' ,39' ,40' ,60', 65' ,74' ,75' 



LB3 



LB4 



FACE 
OF THE 
GIRDER 

FACE 
OF THE 
GIRDER 

FACE 
OF THE 
GIRDER 

FACE 
OF THE 
GIRDER 



LB1 



3000 , 



LB2 



, 3000 



TYP. 



| TYP. 



DEBON DED 
5000 



LB3 



DEB ONDED 
5000 



TYP. 



TYP. 



D EBOND ED 
7000 



LB4 



DE BONDE D 
7000 



TYP. 



TYP. 



DEBONDED 



DEBONDED 



FACE 

{ OF THE 
GIRDER 

FACE 

{ OF THE 
GIRDER 

FACE 

{ OF THE 
GIRDER 

FACE 

{ OF THE 
GIRDER 



GROUP El / Wl = 130 NO. OF STRANDS (FULLY BONDED). 

GROUP El / Wl = 14 NO. OF STRANDS (DEBONDED ON 3M EACH SIDE). 
GROUP El / Wl = 14 NO. OF STRANDS (DEBONDED ON 5M EACH SIDE). 
GROUP El / Wl = 16 NO. OF STRANDS (DEBONDED ON 7M EACH SIDE). 

TOTAL NO. = 174 



r REFERENCES:— 

1 . FOR CONCRETE OUTLINES & OTHER DETAILS REFER DRAWING NO. 
RA140-22-BRG-CW-DW-2231 5-22328. 

2. FOR SECTION A-A, B-B & OTHER DETAILS REFER DRAWING NO. 

RA1 40-22-BRG-CW-DW-22442. 

3. FOR PRESTRESSING-LONGITUDINAL CONTINUITY DETAIL REFER 
DRAWING NO. RA140-22-BRG-CW-DW-22447 & 22448. 

NO TES:- 

ALL DIMENSIONS ARE IN mm. UNLESS OTHERWISE SPECIFIED. 

FOR CONCRETE OUTLINE OF BOX GIRDER KINDLY REFER RELEVANT DRAWINGS. 
MIN. CONCRETE STRENGTH AT TRANSFER TO BE 35 MPa. 

CONTINUITY TENDONS WILL BE STRESSED AFTER ERECTION OF GIRDERS 
WHICH WILL BE CURED MINIMUM 1 MONTH, SO CONCRETE STRENTGH 
WILL BE MORE THAN 50MPa WHEN STRESSED. 

STRANDS SHALL BE ENCAPSULATED WITH DIFFERENT MATERIALS, SUCH AS 
POLYETHYLENE, ETC.. 

DEBONDING MATERIALS SHALL BE NONREACTIVE WITH CONCRETE OR STEEL. 
DEBONDING MATERIALS MUST PROVIDE ENOUGH SPACE BETWEEN THE 
CONCRETE AND STRAND. (I.E. OVER 0.4MM THICKNESS OF POLYETHYLENE) 

THE SHEATHS MUST BE PROPERLY SEALED TO AVOID INTRUSION OF CEMENT 
PASTE DURING CONCRETE PLACEMENT. 



Strand Position Updated 
Stitch & Diaphragm at P73 Updated 
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CONCRETE STITCH 



SECTION A-A 




NOTES:- 

1. ALL DIMENSIONS ARE IN mm. UNLESS 
OTHERWISE SPECIFIED. 



TENDON NO. 


TYPE 


UNIT 


El 1 01 /WI101 


CONTINUITY TENDON 


19T 15 


Ell 02 / WI102 


CONTINUITY TENDON 


19T 15 


Ell 03 / WI103 


CONTINUITY TENDON 


19T 15 


El 1 04 / WI104 


CONTINUITY TENDON 


19T 15 


EI105/WI105 


CONTINUITY TENDON 


19T 15 


EI201 / WI201 


CONTINUITY TENDON 


19T 15 


EI202 / WI202 


CONTINUITY TENDON 


19T 15 


EI203 / WI203 


CONTINUITY TENDON 


19T 15 


EI204 / WI204 


CONTINUITY TENDON 


19T 15 


EI205 / WI205 


CONTINUITY TENDON 


19T 15 



CONCRETE STITCH 



-3- 




SECTION B-B 



CONCRETE STITCH 
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GROUP El / Wl = 130 NO. OF STRANDS (FULLY BONDED). 

GROUP El / Wl = 14 NO. OF STRANDS (DEBONDED ON 3M EACH SIDE). 
GROUP El / Wl = 14 NO. OF STRANDS (DEBONDED ON 5M EACH SIDE). 
GROUP El / Wl = 16 NO. OF STRANDS (DEBONDED ON 7M EACH SIDE). 

TOTAL NO. = 174 



SECTION C-C 

SCALE : 1/25 



- REFERENCES:— 

1 . FOR CONCRETE OUTLINES & OTHER DETAILS REFER DRAWING NO. 
RA1 40-22-BRG-CW-DW-2231 5-22328. 

2. FOR SECTION A-A, B-B & OTHER DETAILS REFER DRAWING NO. 

RA1 40-22-BRG-CW-DW-22442. 

3. FOR PRESTRESSING-LONGITUDINAL CONTINUITY DETAIL REFER 
DRAWING NO. RA140-22-BRG-CW-DW-22447 & 22448. 
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POST TENSIONING DETAILS: 



POST TENSIONING DETAILS: 



TENDON NO. 


TYPE 


UNIT 


El 1 01 / WI101 


CONTINUITY TENDON 


19T15 


EI201 / WI201 


CONTINUITY TENDON 


19T15 


El 1 02 / WI102 


CONTINUITY TENDON 


19T15 


EI202 / WI202 


CONTINUITY TENDON 


19T15 


Ell 03 / WI103 


CONTINUITY TENDON 


19T15 


EI203 / WI203 


CONTINUITY TENDON 


19T15 


EI104/WI104 


CONTINUITY TENDON 


19T15 


EI204 / WI204 


CONTINUITY TENDON 


19T15 


El 1 05 / WI105 


CONTINUITY TENDON 


19T15 


EI205 / WI205 


CONTINUITY TENDON 


19T15 



TENDON NO. 


TYPE 


UNIT 


EI301 / WI301 


CONTINUITY TENDON 


22T15 


EI401 / WI401 


CONTINUITY TENDON 


22T15 


EI302 / WI302 


CONTINUITY TENDON 


22T15 


EI402 / WI402 


CONTINUITY TENDON 


22T15 


EI303 / WI303 


CONTINUITY TENDON 


22T15 
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CONTINUITY TENDON 


22T15 


El 304 / WI304 


CONTINUITY TENDON 


22T15 


EI404 / WI404 


CONTINUITY TENDON 


22T15 


EI305 / WI305 


CONTINUITY TENDON 


22T15 


EI405 / WI405 


CONTINUITY TENDON 


22T15 



NO. PIER 


CONTINUITY TENDONS 
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NOTES:- 

1 . ALL DIMENSIONS ARE IN MM. UNLESS 
OTHERWISE SPECIFIED. 

2. FOR CONCRETE OUTLINE OF BOX GIRDER 
KINDLY REFER RELEVANT DRAWINGS. 

3. MIN. CONCRETE STRENGTH AT TRANSFER TO BE 35 MPa. 

4. CONTINUITY TENDONS WILL BE STRESSED AFTER 
ERECTION OF GIRDERS WHICH WILL BE CURED MINIMUM 
1 MONTH, SO CONCRETE STRENTGH WILL BE MORE 
THAN 50MPa WHEN STRESSED. 

5. PRESTRESSING STRANDS OF STANDARD T15 DIA. 
CONFIRMING TO ASTM A416-96a OR BS 5896-80 
OR EN 10138-3 SHALL BE USED. 

6. THE JACKING FORCE FOR CABLE SHALL BE 3710.7 KN. 

7. FOLLOWING PROPERTIES HAVE BEEN CONSIDERED 
IN THE DESIGN :- 

I. PRESTRESSING CLASS = 1860 MPA 

II. AREA OF STRAND = 140 mmC2 

III. MODULUS OF ELASTICITY OF PRESTRESSING 
STEEL = 1.97 x 1025 MPa. 

IV. WOBBLE COEFICIENT = 0.001 M-1 

V. ANCHORAGE SLIP IN = 6 MM 

VI. FRICTION COEFFICIENT =0.18 RAD-1 
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WITH DWG. NO. RA1 40-22-BRG-CW-DW-28448. 
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NOTES:- 

1 . ALL DIMENSIONS ARE IN MM. UNLESS 
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TYPICAL SECTION FOR PT BARS 



SCALE : 1/25 



PRESTRESSING SEQUENCE 



Tendon No. 


Tensioning 

order 


Tendon unit 


Anchorage unit 


Anchorage coosr 
(at noth ends) 


Length (m) 


Tension (ON) 


Actios Ends 


PassiOs Ends 


EtOngation 

(m) 


Ell 05-EI205 


1 


19T15 


19T15 


SEALING 


31.800 


3958 


P(N+1) 


P(N-1 ) 


0.223 


WI105-WI205 


19T15 


19T15 


SEALING 


31.800 


3958 


P(N+1) 


P(N-1 ) 


0.223 


Ell 04-EI204 


2 


19T15 


19T15 


SEALING 


26.800 


3958 


P(N+1) 


P(N-1 ) 


0.188 


WI104-WI204 


19T15 


19T15 


SEALING 


26.800 


3958 


P(N+1) 


P(N-1 ) 


0.188 
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SEALING 
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P(N+1) 


P(N-1 ) 


0.153 


WI103-WI203 


19T15 


19T15 


SEALING 


21.800 


3958 


P(N+1) 


P(N-1 ) 


0.153 


Ell 02-EI202 
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19T15 


19T15 


SEALING 


16.800 


3958 


P(N+1) 


P(N-1 ) 


0.119 


WI102-WI202 


19T15 


19T15 


SEALING 


16.800 


3958 


P(N+1) 


P(N-1 ) 


0.119 


El 1 01 -EI201 


5 


19T15 


19T15 


SEALING 


11.800 


3958 


P(N+1) 


P(N-1 ) 


0.083 


WI101-WI201 


19T15 


19T15 


SEALING 


11.800 


3958 


P(N+1) 


P(N-1 ) 


0.083 
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Length (m) 


Tension (ON) 
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PassiOs Ends 


EtOngation 
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EI305-EI405 
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22T15 
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SEALING 


31.800 


4583 


P(N+1) 


P(N-1 ) 


0.223 
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SEALING 
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P(N-1 ) 
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P(N+1) 
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SEALING 
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P(N+1) 


P(N-1 ) 


0.119 
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